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Now there's a 
new breed of 
Beckman Industrial 
Corporation hand- 
held DMMs tough 
enough to withstand 
accidental drops, 
input overloads and destructive 
environments. 

The new HD100 and HD110 
DMMs are drop-proof, packed with 
overload protection and sealed 
against contamination. You won't 
find a more rugged meter than our 
HDs. 




■ 



Drop Proof 

Constructed of double-thick 
thermoplastics, the HD100 series 
DMMs resist damage even after 
repeated falls. All components are 
heavy-duty and shock mounted. 

Contamination Proof 

The HD series meters are 
designed to keep working even 
around dirt, heavy grime, water 
and oil. The special o-ring seals, 
ultrasonieally-welded display 
window and sealed input jacks pro- 
tect the internal electronics of the 
HD meters. The oops-proof meters 
are sealed so tightly, they even 
float in water. 

Accidental Overload 
Protection 

All DC voltage inputs are pro- 
tected up to 1500 Vdc or 1000 Vrms. 
Current ranges are protected to 
2A/600V with resistance ranges 
protected to 600 Vdc. Transient pro- 
tection extends up to 6KV for 10 
microseconds. 

More Meter for 
Your Money 

For starters you can get 2000 
hours of continuous use 



from a common 9V 
transistor battery. 
You can run in-circuit 
diode tests and check 
continuity. You even 
get a one year warranty. 

The 0.25% basic dc volt accu- 
racy HD meters serve you with 7 
functions and 27 ranges. The HD 
110 also gives you 10 AMPS ac and 
de. With one simple turn of the 
single selector switch, you can go 
directly to the function and range 
you need. There's less chance of 
error. 

Also available is the electrical 
service kit. It includes the meter of 
your choice, a current clamp, 
deluxe test leads and a heavy-duty 
case designed to carry both meter 
and accessories, conveniently. 

Feature for feature you can't 
find a more dependable meter with 
prices starting at just $169 (U.S. 
only). 

To locate your nearest distribu- 
tor, write Instrumentation Prod- 
ucts Division, Beckman Industrial 
Corp. A Subsidiary of Emerson 
Electric Company. 630 Puente 
Street, Brea, CA 92621 (714) 
773-8453. 



■an InWfl lEf-rval 1 



CIRCLE 100 ON FREE INFORMATION CARD 



Where's Your ELECTRONICS Career Headed? 




The Move You Make Today Can Shape Your Future 



Yes it's your move. Whether on a chess board 
or in your career, you should plan each move 
carefully. In electronics, you can move ahead 
faster and further with a 

B. S. DEGREE 

Put professional knowledge and a COLLEGE 
DEGREE in your electronics career. Earn your 
degree through independent study at home, 
with Grantham College of Engineering. No 
commuting to class. Study at your own pace, 
while continuing your present job. 

The accredited Grantham non-traditional 
degree program is intended for mature, fully 
employed workers who want to upgrade their 
careers . . . and who can successfully study 
electronics and supporting subjects through 

INDEPENDENT STUDY, AT HOME 

Free Details Available from: 

Grantham College of Engineering 

2500 South La Cienega Blvd. 

P. O. Box 35499 

Los Angeles, CA 90035 



Independent Home Study Can Prepare You 

Study materials, carefully written by the Gran- 
tham staff for independent study at home, are 
supplied by the College, and your technical 
questions related to those materials and the 
lesson tests are promptly answered by the Gran- 
tham teaching staff. 

Recognition and Quality Assurance 

Grantham College of Engineering is accredited 
by the Accrediting Commission of the National 
Home Study Council, 



We are located at 2500 S. LaCienega Blvd., 
Los Angeles, California, but for faster response 
please use our mailing address: P. O. Box 35499, 
Los Angeles, CA 90035. 

i — — — -i 

Grantham College of Engineering 6-84 
P. O. Box 35499, Los Angeles, CA 90035 

Please mail me your free catalog which explains your 
B.S. Degree independent-study program. 
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Last night 
Mark Davis started 
over from scratch. ^ °, 

Without wasting so much as a lead wire. 



Someday Mark will be working on bigger 
projects. Bui rigbt now, lie's learning. 
Fortunately, the new ACE 109 solderlcss 
breadboard from A P PRODUCTS, just 
made learning a lol more affordable. 



ACE I09SOLDERLES5 BREADBOARD 
PRICED UNDER $20.' 

•si (,i,[ \Ii:iH s KKS.Uh PRO 



Tbe ACK 109 is Ihe newesl, lowest 
priced All Circuit E valuator in the 
A P PRODUCTS line. It has a universal 
matrix of 840 solderless plug-in lie- 

points. And is ideal for designing, testing 
and modifying small circuits. ACE 109 
has three, standard 5 -way binding posts 
for easy access to power sources, 

Willi an ACE 109, there's no wiring, 
soldering or desoldcring. Just plug in 
your components and interconnect them 
with ordinary solid hook-up wire. If 
you want to make a circuit change, just 
unplug the components involved and 
start over. It's just that easy. 



Evcrv ACE breadboard makes circintrv 
easy, fast, flexible. Now A P PRODUCTS 
has made it even more affordable. Tbe 
ACE 109 is priced under $20.* 

b)ok for the complete line of ACE 
breadboards and other A P PRODUCTS 
at your favorite electronics distributor. 
Por the name of the A P PRODUCTS 
distributor nearest you, call Toll-Frec: 
(800(321-9668. 
[In Ohio, call collect (2 lb) 354-2101.) 

Make the A P connection. 



m 



A P PRODUCTS INCORPORATED • 9450 Pineneedle Drive . P. O. Box 540 • Mentor, Ohio 44060- [216] 354-2101 • TWX. 81 0- 425 I •! >( ) 

In Europe, contact A P PRODUCTS Gn*H«Baeumlesweg 21 • D-7031 Weil 1 • West Germany 
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SPECIAL FEATURE 



45 RECEIVING SATELLITE TELEVISION 

Learn about satellite TV and the components that make up a 
home TVRO system. Martin Clifford 

47 ALL ABOUT SATELLITE TV 

51 THE DISH 

61 SATELLITE RECEIVERS 

67 FROM FEEDHOHN TO RECEIVER 

75 DIRECT-BROADCAST SATELLITES 



ON THE COVER 

Satellite TV offers a lot of attractions, 
what with its promise of nearly un- 
limited viewer selection of TV pro- 
gramming. But is it for you? This 
month, Radio-Electronics turns its 
attention to satellite-TV, with a spe- 
cial section devoted, among other 
things, to home reception of satellite 
signals. It all begins on page 45. 
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41 SOLID-STATE BAROMETER 

Make your own weather predictions with this fun project. 
Sucihir H. Gupta. 

78 HOME CONTROL COMPUTER 

Part 3. We wrap up our look at a control computer that's ideal for 
home-control applications. Steven E. Sams 

81 AUTOMOTIVE EXHAUST ANALYZER 

Part 2. A useful test instrument that helps get your car ready for 
Ihose tough emissions tests, Philip M, Van Praag 



4 VIDEO ELECTRONICS 

Tomorrow's news and technology in this quickly changing industry. 
David Lachenbruch 

14 SATELLITEfTELETEXT NEWS 

The latest happenings in communications technology, 
Gary H. Arlen 
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Finding replacement parts. Earl "Doe" Savage, K4SDS 
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Smoothing out the sinewave-generator output. Robert Grossblatt 

90 DESIGNER'S NOTEBOOK 

Charging indicators. Robert Grossblatt 

92 STATE OF SOLID STATE 
Regulator IC's, Robert F. Scott 
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BEFORE WEATHER SATELLITES, perhaps the 
most useful tool for weather prediction was the 
barometer. In this Issue, we show you a solid- 
state barometer that you can build. The story 
starts on page 41. 

COMING NEXT MONTH 
On Sale June 21 

• Energy Mizer. This useful project 
will help you get the most out of 
your air conditioning system. 

• Interfacing the ZX81. Put your 
Timex/Sinclair computer to work 
with this practical interface. 

• A Unique Ammeter. Here's a DC 
clamp-on ammeter you can build. 

• Repairing PC Boards. Fixing 
those broken PC boards is easier 
than you think. 

• And lots more! 
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As a service to readers. Radio-Electronics publishes available plans or inlormation relating to newsworthy products, techniques and scientific and lechnotogical developments. Because of possible -j 
variances in the quality and condition ol materials and workmanship used by readers. Radio-Electronics disclaims any responsibility (or the safe and proper functioning of reader-built projects based <g 
upon or trom plans or inlormation published in this magazine. ^ 
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COMPATIBLE 
HDTV 



A compatible high-definition widescreen TV system has been proposed by North American 
Philips and Philips of the Netherlands, In the American version, a standard 525-line picture 
would be received on the basic TV channel, while a second channel would be used to supply 
the extra scanning lines required for the higher-definition picture, as well as the additional 
information for the two ends of the expanded screen, whose proportion would be 1.78 to 1, 
Philips says its research has shown that 657 lines, non-interlaced, at 60 fields, or 120 frames- 
per-second, would be the optimum for HDTV. 

Philips has developed a solid-state CCD frame-store that it says could be produced 
economically, and has demonstrated what it calls HQTV (High Quality TV), which could be 
developed in the TV set from a standard 525-line picture. The receiver would convert the 30- 
frame interlaced picture to a 60- frame non-interlaced one, using special line -averaging 
techniques in areas where motion is displayed. That gives the impression of virtually doubled 
vertical resolution, completely eliminating the picture's line structure, as well as line crawl, line 
flicker and cross-color. Philips says its HQTV system will be used in its TV receivers "sooner 
rather than later," although HDTV probably will have to wait for some form of standardization. 
HDTV probably will see its first use via DBS or cable TV, where spectrum isn't a major 
consideration. 

Some aspects of Phi lips' frame-store system could show u p qu ite soon in TV sets — perhaps 
within two years. Using a partial frame store, it's expected to add a picture-in-picture feature to 
some sets, superimposing a second color picture in the corner of the screen. Philips also likes 
the idea of what if calls "MPIC" (for Multiple Picture /n- Picture), providing up to nine pictures on 
a single screen to let the viewer see at a glance what programs are available at any time. 
Philips says the 9-picture display could be accomplished with only two tuners in the set by a 
scanning technique, but with lower resolution than normal full-screen pictures. The full-frame 
store, when available, will also provide still-framing of TV pictures and digital noise elimination. 
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All indications are that the FCC will soon permit the broadcasting of supplementary multi- 
plexed sound channels along with the TV picture. The two major benefits of that authorization 
will be the availability of stereophonic sound and a separate audio channel that can be used for 
bilingual translations, program commentary on a different educational level, or even descrip- 
tions of the on-screen action for the blind. 

A four-year, industry-wide engineering study under the control and influence of the EIA 
tested three proposed multichannel TV-sound (MTS) systems and three companding (or 
noise-reduction) systems and chose an FM-AM system developed by Zenith, along with the 
dbx companding system, to recommend to the FCC. Also tested were transmission systems 
proposed by the EIA, Japan, and by Telesonics Corporation, as well as companding systems 
by Dolby Labs and CBS (the CX system, used for noise reduction on videodiscs). The winning 
Zenith system is similar to the current broadcast FM-stereo system, but the addition of 
companding will avoid the reduction in coverage area for stereo sound, which occurs in FM 
broadcasts, as well as reducing unwanted noise. 

!n proposing MTS, the Commission indicated that it intended to adopt the "marketplace 
approach"— permitting transmission in any and all technically sound systems — as it did in AM 
stereo more than two years ago. Fearing a repetition of the problem of AM stereo, which still 
has relatively little broadcasting and almost no audience, the EIA made specific recommenda- 
tions that it hopes will serve as a de facto standard should the FCC stick to its marketplace 
policy for TV sound, 

TV-set manufacturers are already tooling for stereo versions. Some recently introduced sets 
incorporate plugs for stereo decoders. It's expected that high-end sets will include both stereo 
and A-B switching, the latter for the so-called "separate audio program" (bilingual, etc.), which 
can be broadcast simultaneously with stereo. Some medium-priced sets designed for regions 
with large foreign-speaking populations may have the A-B switch without the stereo feature. 
The inauguration of MTS is also expected to result in the availability of component hi-fi tuners 
that include the "TV-stereo" band, as well as stand-alone "converters" that are basically stereo 
radios incorporating TV audio. R-E 



TEK 



2213A/2215A 

60 MHZ OSCILLOSCOPES 



THE PERFORMANCE/ 
PRICE STANDARD 



Tek's best-selling 

60 MHz scopes: 

Now 25 ways better for 

not a penny more! 



Now Tek has improved its 
2213/2215 scopes with brighter 
displays. Greater accuracy. 
And more sensitive triggering. 
At no increase in price. 

The 60 MHz 2213 and dual time 
base 2215 have been the most 
popular scopes in Tektronix 
history. Now, Tek 
introduces an 'A" 
Series update with 
more than 25 speci 
f ication and feature 
enhancements — 
things you have 
asked for such as 
single sweep — a 
included at no 
added cost. 

A brighter 
display and new u 
vertical ampli- 
fier design 
provides sharp, 
crisp traces. 
That makes the 221 3A/ 
221 5A a prime candidate 
for tasks like TV trouble- 
shooting and testing, 
where fast sweeps are 
typical. 

New features include 
10 MHz bandwidth limit 
switch, separate A B 
dual intensity controls 
(221 5A only), and power- 
on light: additions custom- 
ers have suggested for 




Specification 
enhancement 



22132215 "A" Series 22132215 



CRT brightness 



14 Kv accel. potential 10 kv accel potential 



Vertical accuracy 



3%, 0* to 50'C 



3%, + 20°to30°C 



Chop rate 



500 kHz 



250 kHz 



Input capacitance 



20 pF 



30 pF 



CMRR 



10to1 at 25 MHz 



10 to 1 at 10 MHz 



Channel isolation 



100:1 at 25 MHz 



Not specilied 



A Trigger sensitivity (int) 0.3 div at 5 MHz 



0.4 div al 2 MHz 



TV triggering 



1 .0 div compos, sync 2.0 div compos, sync 



Sweep accuracy (in 1 0X) 4%, i5'to35°C 



5%. 20° to 30=C 



Delay jitter 



20,000 to 1 (2215A) 
10,00010 1 (2213A) 



10,000 to 1 (2215) 
5.000 10 1 (2213) 



Holdoli flange 



10:1 



4:1 



giving these scopes the final measure 
of convenience. 

Triggering, sweep accuracy, 
CMRR and many more major 
specifications are better than ever. 
Check the performance chart: not 
bad for scopes already considered 
the leaders in their class! 

The price: still 
SI 200* for the 
221 3A, $1450* for 
the 2215A. Or, step 
up to the 100 MHz 
2235 for just $1650*! 
You can order, ob- 
tain literature, or 
get expert tech- 
nical advice, 
through Tek's 
National Market- 
ing Center. 
Direct orders 
include oper- 
ator manuals, 
' two 10X probes, 
15-day return policy, 
world-wide service back- 
up and comprehensive 
3-year warranty. 

Talk to our technical 
experts. 

Call toll-free: 
1-800-426-2200 
Ext. 185. 

In Oregon call collect: 
(503) 627-9000 Ext. 185. 



'Price FO.B. Beawerton. OR 
All scopes are UL Listed and CSA 

approved. 3-year warranty includes 
CRT and applies lo 2000 family oscillo- 
scopes purchased alter 1/1/83 
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Radio anechoic chamber 
tests 1990 antennas 

A unique new facility at the Na- 
tional Aeronautics and Space Ad- 
ministration's Lewis Research 
Center is designed to test the so- 
phisticated antennas envisioned 
for the communications satellites 
of the 1990s. It is intended to mea- 
sure the electric fields very close to 
the antenna— the so-called near 
field. 

That testing is part of a broad 
Lewis effort to design, build, 
launch, and conduct experiments 
with an advanced communications 
satellite operating in the higher Wx> 
gigahertz range during this de- 



cade. Such a satellite will require a 
larger, more complex antenna than 
present types. But conventional 
far-field testing for such antennas 
requires a separation of many 
miles between transmitter and an- 
tenna, making measurements diffi- 
cult, costly and impractical. 

In the near-field environment, 
very precise measurements can be 
made of the beam pattern close to 
the antenna, even just a few feet 
away. From those measurements, 
far- field patterns — such as would 
be produced on earth by an anten- 
na thousands of miles away in 
space — can be determined accu- 
rately. 

The new near- field facility at 




TECHNICIAN AT NASA's LEWIS RESEARCH CENTER, CLEVELAND, adjusts s 
laser interferometer in the Center's new near-field antenna test facility. The 
precise measurements that can be made in this near-field environment permit 
accurate calculations of far-field beam patterns originating thousands of 
miles distant. The sharp pyramids — of foam material that absorbs microwave 
energy — prevent signals from being reflected and confusing the measure- 
ments. 



Lewis is enclosed by walls 40 feet 
high, covered by thousands of 
small pyramids of specially coated 
foam material, which absorb stray 
microwave reflections much as re- 
flected sound is absorbed by the 
similar-looking acoustic anechoic 
chambers. 

A small probe or scanner mea- 
sures the antenna field as it moves 
up and down on a 22-foot tower 
mounted on a carriage that moves 
across the chamber on rails, ac- 
quiring data over a surface area 22 
square feet. Laser beams check 
the precise alignment of the mov- 
ing systems, The probe can be 
moved to within a few thousandths 
of an inch over the entire 22 x 22- 
foot scan area, making it possible 
to make measurements on anten- 
nas up to 60 gigahertz. 

Antennas on present satellites 
have very wide beams, covering an 
area the size of the United States 
with two or three single beams. 
The technology Lewis is working 
on is to design antennas that will 
have a great many no n -interfering 
beams. That will greatly increase 
traffic- carrying capacity per satel- 
lite—the more beams there are, 
the more channels of different in- 
formation that can be transmitted 
simultaneously. 

Blind reading service 
is going national 

In Touch, a New York closed-cir- 
cuit network that provides a free 
reading service to the "print-hand- 
icapped," announces plans to ex- 
tend its services to the whole 
country. Satellite Syndicated Sys- 
tems, Inc., of Tulsa, OK, is donating 
its Transponder 3 on Satcom IV for 
distribution of the free reading ser- 
vice to all parts of the United 
States. It will be available without 
charge to all cable systems and 
FM stations that wish to make use 
of it. 

In Touch broadcasts 24 hours a 
day on weekdays and 14 hours a 
day on weekends. The service is 
provided by more than 300 volun- 
teers, who read from seven se- 
lected newspapers and a wide 
variety of magazines. Part of the 
material is first read on tape (for the 
overnight and some of the week- 
end broadcasts). Not only do the 
visually handicapped find this ser- 



vices valuable, but also quad- 
riplegics and victims of strokes or 
cerebral palsy who are not able to 
hold or turn the pages of printed 
matter. 

The effort is supported entirely 
by voluntary contributions, not only 
to purchase supplies and support 
the full-time staff of five — all of 
whom are visually handicapped 
—but to supply free receivers to 
those who may need them. 

In Touch is located at 322 West 
48 St., New York, NY 10036. The 
phone number is 212-586-5588. 

RCA Americom to launch 
three more satellites 

RCA American Communica- 
tions, Inc., has filed with the FCC a 
plan to launch and operate three 
new hybrid communications satel- 
lites, or, at the company's option, 
three co-located C-band and Ku- 
band spacecraft, in the 1989-1992 
time frame. 

The Ku-band portion of the new 
service would be provided by six- 
teen 50-watt transponders on each 
spacecraft. The C-band portion 
would be provided by twenty-four 
10-watt solid-state power ampli- 
fiers. 

The company has requested or- 
bital slots of 61 , 63, and 65 degrees 
in the orbital arc. Spacecraft in 
those slots can provide service to 
the contiguous 48 states plus the 
Caribbean basin, specifically Puer- 
to Rico and the U.S. Virgin Islands. 

Competing mobile groups 
agree In Minneapolis-St. 
Paul 

MCl/Cellcom, Metro Mobile 
CTS, and Cellular Mobile Systems 
of Minnesota have combined their 
cellular applications in the Min- 
neapolis-St. Paul area. The part- 
nership includes all the applicants 
for the non-telephone company 
cellular franchise in Minneapolis- 
St. Paul. The group expects to re- 
ceive a construction permit by the 
end of the year. 

Under the agreement, MCl/Cell- 
com will take an 83 percent interest 
in the partnership, Metro Mobile 
will take 10 percent, and Cellular 
Mobile Systems 7 percent. 

If granted a construction permit 
continued on page 8 




The Digital 

vs* Analog 

battle is oven 

$ Q C * buys you the new champion. 
OD The new Fluke 70 Series. 

They combine digital and analog displays for 
an unbeatable two- punch combination. 

Now, digital users get the extra resolution of a 
3200-counl LCD display 

While analog users get an analog bar graph for 
quick visual checks of continuity, peaking, nulling 
and trends. 

Plus unparalleled operating ease, instant 
autoranging, 2,000+ hour battery life and a 
3-year warranty 

All in one meter. 

Choose from three new models. The Fluke 
73, the ultimate in simplicity. The feature- packed 
Fluke 75. Or the deluxe Fluke 77, with its own 
multipurpose protective holster and unique 
'Touch Hold" function (patent pending) that cap- 
tures and holds readings, then beeps to alert you. 

Each is Fluke-tough to take a beating, 
American -made, to boot, And priced to be, quite 
simply, a knockout. 

For your nearest distributor or a free brochure, 
call toll-free anytime 1-800-227-3800, 

Ext. 229 . From outside U.S.. call 1-402-496-1350, Ext. 229. 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 
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WHAT'S NEWS 



continued from page 6 



by the FCC, the partnership ex- 
pects that its 12-cell system could 
be built in nine months. 



Voice warning system 
for auto drivers 

A system that tells a driver in 
English when his oil is running low 
or his parking brake is on, and 
warns him of 12 other possible 
problems, is being marketed by 
Audio Systems Inc. (114B Royce 
St. Los Gatos CA. 95030). The de- 
vice can even be set up to report 
the fuel level at a desired time daily, 
or when the fuel drops to a given 
level. 

The circuit- monitoring unit con- 
sists of a complete package from 
National Semiconductor Corp., 
and includes the company's 
MM54104 Speech Synthesizer, 
which produces a high-quality 
female voice. 



The system can be fitted into 
cars already in use. A car owner 
can install it in his or her car's elec- 
trical system in about an hour, or 
have it installed by a garage that 
specializes in automotive elec- 
tronics, says the president of Audio 
Systems. 

The suggested price of the Voice 
Warning System is $184.95. 

Camcorder marks Kodak's 
entry into TV imaging 

Kodak, long-time leader in the 
optical imaging field, is now enter- 
ing the video-recording market 
with an 8-mm camera/recorder 
(camcorder) which combines in 
one unit a camera and a video tape 
recorder, and weighs only a little 
over five pounds. Kodak is also in- 
troducing a wide range of video 
tapes. 

Two camcorders make up the 




THE KOOAVISION 2400 "CAMCORDER" combines video camera and record- 
er, with a cassette little larger than an audio tape cassette. Extremely portable 
and maneuverable, the 8-mm unit weighs only a little over 5 pounds. 



Kodavision 2000 series: the man- 
ual-focus 2200 and an auto-focus 
2400, which also adds several 
other features, including pushbut- 
ton fade-in/out control and back- 
light control. Both use an f/1.2, 6:1 
power-zoom lens and an electronic 
viewfinder. Picture quality is 
claimed to be extremely high, "at 
least equal in quality to that dis- 
played from 14-inch systems." The 
8-mm video cassettes are only 
slightly larger than audio tape cas- 
settes. 

An interesting feature of the new 
series is the playback equipment, 
the "cradle," which is connected to 
the user's TV. The camcorder is 
placed in it to play back the record- 
ing, with the camera's motor driv- 
ing the tape, while its battery is 
being recharged by the cradle. 

Tentative list prices are $1,599 
for the camcorder 2200, $1,899 tor 
the 2400, and $199 for the cradle. 



NEMA makes Tech Alert 
available to nonmembers 

Since June 1973, the National 
Electrical Manufacturers Associa- 
tion (NEMA) has been publishing 
for its members Tech Alert, a bi- 
monthly newsletter on trends and 
events in plant automation and 
high-tech systems. Now Tech Alert 
is available to nonmembers as 
well. 

The newsletter presents in a 
concise and readable form, a sum- 
mary of some of the leading-edge 
issues relating to the complex au- 
tomation process. 

It spotlights emerging or critical 
technologies, and tells where to go 
for more information. It tells what is 
happening within NEMA and its 
Automated Systems Program; and 
in other organizations, national 
and international, that are working 
on technology issues. 

Tech Alert covers state-of-the- 
art topics and critical legislative 
and regulatory issues relating to 
technology, and provides a con- 
tinuing glossary of "technical 
terms" to help nontechnical man- 
agers understand the jargon of 
high technology. 

For those who would like a free 
subscription, write Tech Alert, 
NEMA, 2101 L Street, N.W., Wash- 
ington, D.C. 20037. R-E 
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AN INNOWIVE 20 MHz OSCILLOSCOPE 
THAT EMPHASIZES OPERADILITY 



$535 



* 



The SS-5702 has flexibility and power which make it ideal for the maintenance and 
troubleshooting of TVs, VTRs, audio equipment and a wide range of other electronic 
systems by hobbyist as well as professionals. At the top of its class, 
the SS-5702 uses a 6-inch rectangular, parallax-free CRT. 




IWATSU makes more than 20 oscilloscopes as well as an impres- 
sive lineup of other instruments including logic analyzers and 
digital memory scopes. The fastest oscilloscope has a maximum 
frequency of 350 MHz, And the same technological expertise 
and product quality that make this super high-frequency oscil- 
loscope possible are incorporated in the SS-5702. 

* User price, including probes. 



6-inch rectangular, parallax-free CRT 
TV-V trigger 
Variable sweep length 
Double Lissajous figure 
1 mV/div to 10 V/div sensitivity 
100 ns/div to 0.2 s/div sweep 
Differential input with ADD mode 
DC operation (optional) 



C\m^ IWATBU INSTRUMENTS INC. | 

u - i^^'~^3"J a 12 COMMERCE ROAD. CARLSTADT, N J 07072 PHONE: (201 ) 935-5220, TWX: 71 0-989-0255 J 

■ In Canada: ATELCO, 3400 Pharmacy Avenue, Unit 1, Scarborough, Ontario, M1W 3J8, Phone (416) 497-2208JWX 610-492-0122 ™ 
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HITACHI 

15 MHz 
TRIGGERED SCOPE 

QUANTITIES ARE LIMITED 
SPECIFICATIONS 




FEATURES 

• 1mV/div high sensitivity design. Effective for 
measurement of weak signals. 

• Employs TV sync separator circuitry with one 
touch synchronization of both TV horizontal and 
vertical signals. 

• Delayed sweep function with one touch control 
10 x magnification. 

• Trace rotation system for easily adjusting trace 
inclination caused by terrestrial magnetism. 

• Fine adjusting click positioning function enhances 
measuring efficiency. 

• Signal output: Vertical output terminal to 
Frequency Counter, etc. 

• Z axis input provided — possible to use as CRT 
display. 

• One touch shifting of waveform slopes for easy 
observation of rise and fall of waves. 



Vertical 0»f lection 
Sensitivity 



Hist Time 
Signal Delay Line 
Max. Input Voliasn 
Input Coupling 
Input Impedance 
Operating Model 
XV Operation 

Sensitivity 

Phase Difference 

X Bandwidth 
Dynamic Range 
Vertical Output 

Output Voltage 

Bandwidth 

Output Impedance 



Pi 

b tit 1-i t » -' 

MODEL 302F 

DUAL TRACE 
W/DELAY 



All HITACHI Oscilloscopes 
feature 2 year parts & labor 
warranty. 



HITACHI 

30 MHz 

SCOPE 
$54995 

Price does not include 
probes. Probes $50. a pair 
when purchased with 
scope, $15. shipping 
within continental U.S. 



Horizontal Deflection 
Trigger Modes 
Trigger Source 
Trigger Coupling 
TVSvnC 

Internal 

External 
Trigger Seniitivity 



AUTO Low Bandwidth 
Trigger Slope 
External Trigger Input 



SmV/div to SV/drV ±&%, 10 calibrated steps 

tmV/divto 1Wdiv;6% 

JWhen using x5 amplifier) 

Unc j libra ted continuous control between 

steps 1 : < 2.5 (provided with click -positioning 

function} 

DC to 1 5MHz. -3dS tat 4 div) 

OCto7MH;.-3dB (at 4 div) 

(When using x5 amplifier) 

24ns, [for x5) 70ns lyp 

6QQVp-por 300V (DC+ AC peak, at IV; Hz) 

AC.GND, DC 

Direct 1Mohm.approx.30pF 

Single-trace 

External trigger Input: X axis, 

Vertical Input: V axis 

X axis: appro?:. 200mV/div. 

Y axis: same as Vertical input 

DC to lOkHz within 3° 

DC to 500k H2. -3d B 

4 div or more 

20mV/da* or more {terminated into SQflt 
50Hz to 5MHz, -3dB 
Approx. 50n 



Sweep Time 



Sweep Time Magnifier 
Max. Sweep Time 



Amplitude Calibrator 

Waveform 

Voltage 



Power Requirement! 



Dimanirons 



Weight 



AUTO. NORM, TV (+),TV I-] 

LINE, EXT 

AC 

TV sync-separation circuit 

1 div or more iV sync-signal) 

1 Vp-p or mora {V sync-signal) 



Frequency 


Internal 


External 


20H2 to 2MHr 


0.5div 


200mV 


21o15MH2 


1.5div 


800mV 



30HJ 

Input impedance: approx. 1M ohm, 

30pF or less 

Max. input voltage: 100V 

(OC+ AC peak at 1kHz) 

0.2^/div to 0.2s/div. ±5% 

19 calibrated steps 

Unca libra ted continuous control between 

steps 1 : < 2.5 (provided with click -positioning 

fund ion] 

10times(±7%! 

lOQns/diu (20ns/div and 50ns/d»v. not 

calibrated) 



Approx. 1kHz slO% (typ), square wave 
0.5V +$% 



100/1 20/220/240V ±10% 
50to6QHz. approx. 40W 



Approx. 275(W) x 190(H) x 400(D) mm 



Approx. 8. 5kg 



Price does not include probe. Probe $20, when 
purchased with oscilloscope. 

Full 2 year parts & labor warranty. 

WE CARRY A FULL LINE OF HITACHI 
OSCILLOSCOPES 






We don't just take 

orders, we ship them 

Advance Electronics 

endeavors to keep everything 

we advertise in stock for 

immediate delivery. 




■ Mutercharge & Vlu ihlpped within 2* hour*. 

■ Bank check* or Money Orderi ihlpped wtthln 24 hour*. 

■ Peceonal check* — p4eue allow 3 week* tor check to deaf. 

■ All price* plua stripping charge*. PkMM cell lor eppropriite 
charge*. Ilea our toll tree number. 

■ Hew York State naJdent* add appropriate tale* tax. 
a PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

QuantMee are limited 
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<g> HITACHI /FLUKE] 

DATA PRECISION TRIPLETT — 



DORIC 



HICKDK 



VIZ. 



«■ $ 599 

DC to 40 MHz, 



1mV/div, dual-trace, 
DC offset function 



$ 



499 95 



V-222 

DC to 20 MHz, 
1mV/div, dual-trace, 
DC off. tunc, Alt. 
magnify function 




£ 



!■>©. * l i • * 






i 



V-222 



pfl/ces do wor include 

PROBES, PROBES $50. A PAIR 
WHEN PURCHASED WITH SCOPE. 
$15 SHIPPING WITHIN 
CONTINENTAL U.S. 



V212 $ 439 95 

DC to 20 MHz, 
1mV/div, dual-trace 



HI-PERFORMANCE 

PORTABLE 

OSCILLOSCOPES 

ALL FEATURE 6" RECTANGULAR CRT 
Full 2 year parts & labor warranty. 




HITACHI 100MHz 

QUAD TRACE DELAYED SWEEP 
OSCILLOSCOPE 



■ Large 6" rectangular CRT with internal graticule. 

■ 20kV acceleration potential. 

■ 500 (xV/div high sensitivity. 

■ Quad-trace. 

■ Equipped with delayed sweep function. 

■ Simultaneous enlarged waveform (delayed 
sweep) and entire original waveform (Main sweep) 
displayed on the CRT. {Alternate sweep function) 

■ Single sweep function. 

■ TV sync separator circuitry with one touch 
synchronization of both TV horizontal and vertical signals. 

w *1,249 95 



■ Large 6" rectangular CRT with internal 
graticule. 

■ 10 kV acceleration potential. 

■ 1 mV/div high sensitivity. 

■ Triple trace, 

■ Equipped with delayed sweep function. 

■ Single sweep function. 

■ Automatic focus circuit eliminates loss of 
focusing. 



HITACHI 60MHz 

DUAL TRACE DELAYED SWEEP 

OSCILLOSCOPE 

V-650F ^SJoSI 
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mm PF H0T line THE TEST EQUIPMENT SPECIALISTS 

m 800-223-0474 ADVAHC 

ELECTRONIC 



212-730-7030 
26 WEST 46th STREET. NEW YORK. N.Y. 10036 




•r, philips lEBIIilsaa WESTON 




Nc-n- Linear Sy (tarns 



SUJ BSS3MS 




• 0.3% Accuracy 

• Manual or 

Autorange 

10A + mA Range 

• Beeper 

• "Touch-Hold" 

Function 



FLUKE 



SERIES 





MULTIMETERS 



• Analog Display • Rotary Knob • Volts AC & 
DC • Resistance to • 32 Mfi» 10 Amps • Diode 
Test • 3200 Counts • Fast Autoranging • Function 
Annunciators in Display • Power-Up Self Test 

• 2000+ Hour Battery Life w/ Power Down "Sleep 
Mode" • New Test Leads • VDE & UL Approval 



WE CARRY A FULL 
LINE OF FLUKE 
MULTI-METERS. 

IN STOCK NOW 




[FLUKE! 



• Frequency measuements to 
200KHz 

• dB measurements 

• Basic dc accuracy 0.4%; 10a V, 
10 nA and 10 mo sensitivity 

• Relative measurements 

• True RMS 

• High-speed Beeper 
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POWER SUPPLIES 



MODEL 
1601 

Isolated 0-SOVDC, continuously 
variable; 0-2A In four ranges 
Fully automatic shutdown, 
adjustable currant limit 
Perfect for solid state servicing 



$ 329 



MODEL 1650 



> Functions as three separate 

supplies 
■ Exclusive tracking circuit 

Fixed output 5VDC, 5A 

Two to 25VDC Outputs at 0.5A 

Fully automatic, current-limited 
overload protection 




FUNCTION GENERATORS 



MODEL 

3020 



$ 319 



95 



1 Sine, square and triangle output 
' Variable and fixed TTL outputs 
' 0.1 Hz to 1 MHz in six ranges 
' Push button range and function 

selection 
' Typical sine wave distortion 

under 0.5% from 1 Hz to 100kHz 



SWEEP FUNCTION 

• Four instruments In one package 
— sweep generator, function 

generator, pulse generator, tone- 
urst generator 

• Covers 0.02Hz-2MHz 

• 1000:1 tuning range 

• Low-distortion high- a ecu racy 
outputs 



$0000 



99 



75 



0.5% Accuracy 
Manual or 
Autorange 
10A + 300 mA 
Range 
Beeper 




• 0.7% Accuracy 

• Autorange Only 

• 10 Amp Only 



^PRECISION 



70 MHz Dual Time Base 
SCOPE MODEL 

1570 




INDUSTRIAL 

TRANSISTOR 
TESTER 



$199 



95 




MODEL 

520B 

Now with HI/LO Drive 

Works in-circuit when 
others won't 

Identifies all three tran- 
sistor leads 

Random lead connection 

Audibly and visually In- 
dicates GOOD transistor 



Sfjflfl 00 -V 



PRICE DOES NOT 
INCLUDE PROBES 

• 1mV7division sensitivity to 70 
MHz 

• 500 ft ^division cascade 
sensitivity 

• Four-input operation provides 
trigger view on 4 separate inputs 

• Alternate time base operation 

• Switching power supply delivers 
best efficiency and regulation at 
lowest weight 




CAPACITANCE METERS 

s 199 95 s 159 95 



MODEL 630 

■ Automatically mea- 
sures capacitance 
from 0.1 pF to 200mF 

■ 0,1 pF resolution 

■ 0.2% basic 
accuracy 

■ 3 1 / s digit LCD display 




MODEL 820 

■ Resolves to 0.1pF 

■ 4 digit easy-to-read 

LED display 

■ Fuse protected 
against charged 
capacitors 

■ Overrange Indication 




HITACHI i FLL)KE | 
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HICKOK 



VIZ 



BECKMAN'S CIRCUITMATE 
ALL UNDER $100 



® 



AVAILABLE NOW. 






Circuitmate DM 20— 
3Vi-diglt, pocket-size 
multimeter; 0.8% Vdc 
accuracy, diode test, 
hFE test, conductance, 
10 amps AC and DC 
ranges, auto-polarity 
auto-zero, auto- 
decimal 



Circuitmate DM-25— 

3'/i digit, pocket-size 

multimeter; 0.5% Vac 

accuracy, diode test, 

capacitance, continuity 

beeper, conductance, 

10 amps AC and DC 

ranges, auto-polarity, 

auto-zero, auto- 

decimal 



Circuitmate DM-40 — 
3Vi -digit multimeter; 
0.8% Vdc accuracy, 
diode test, auto- 
polar i ty, auto-zero, 
auto-decimal 



Circuitmate DM 45 — 
3Vz -digit multimeter; 
0.5% Vdc accuracy, 
diode test, continuity 
beeper, 10 amps AC 
and DC ranges, auto- 
zero, auto-polarlty, 
auto-decimal 






The DM73 is the smallest digital 
multimeter on the market. Its probe-style 

design makes it ideal for taking 
measurements in hard-to-reach test areas. 



•Small Size 
•Complete 

Autoranging 
•"Touch Hold" 
•Audible 

continuity 

checking 



The DM 77 gives you 

the convenience of 

autoranging plus 10 

amps ac/dc 

measurement 

capability. You simply 

select the function 

you want, and the 

DM 77 automatically 

sets the required 

range. 
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toll free hot line THE TEST EQUIPMENT SPECIALISTS 

800-223-0474 ADVANC 



26 WEST 46th STREET. NEW YORK. N.Y. 10036 
212-730-7030 



ELECTRONIC 







SATELLITE/TELETEXT NEWS 



GARY ARLEN 

CONTRIBUTING EDITOR 



WPIX BECOMES 
SUPERSTATION 



WPIX-TV, the popular New York City television Channel 11, is becoming the newest satellite 
superstation, transmitted nationwide via a transponder on Westar 6. WPIX, with its full 
complement of New York-area sports events, movies, and other programming, will be beamed 
by United Video, the same satellite carrier that made WGN-TV, Chicago, into a superstation. 



ESPN MAY 
SCRAMBLE 



ESPN, the mostly sports network on Satcom 3R, may begin scrambling its satellite transmis- 
sion by year's end. The company is in the preliminary stages of analyzing how, or if, it could 
begin encoding its signals; if would be the first ad-supported cable/satellite network to install 
such scrambling to prevent reception by unauthorized earth stations. ESPN claims that pick- 
ups by home and apartment earth stations diminishes the value of its programming to cable- 
TV operators who pay for the 24-hour channel. HBO is already well along on scrambling tests, 
and Showtime cable/pay TV network is considering a scrambling system. 



SKY-HIGH 
PREDICTIONS 



More than 550,000 backyard earth stations will be installed this year, twice the number set up 
during 1983, according to a forecast by KLM Electronics President Peter Dalton, an official of 
the home earth-station association, SPACE. If Dalton's prediction comes true, upwards of 
875,000 dishes will be in place by the end of 1984, including units at apartments, schools, and 
office buildings, as well as home satellite receivers. The price is now averaging about $2,500 
apiece. (That's down from last year's $3,000 average.) 



PLAYING 

MUSICAL ORBIT 

SLOTS 



The FCC has shifted several orbit assignments for domestic satellites in an effort to head off 
interference problems of C-band and Ku-band birds. Westar 5 (the C-band bird which 
malfunctioned after launching from the February Shuttle} still has rights to 91° west longitude; 
Westar 3, which had been in that slot, shifts to 81°, and Westar 2 continues operating from 
current 78.5°. SBS 4, a digital-data satellite, will operate in the same slot in Ku-band. AT&T's 
Comstar D3 will move from 88.5° to 86°, and GTE Spacenet satellite — due to launch this 
summer— will go into the 89° slot. 



DBS DRIVES 



United Satellite Communications Inc. has accelerated its direct-broadcasting satellite ac- 
tivities, introducing a five-channel service in Washington, Cincinnati, Richmond, and 
Harrisonburg (VA) so far this year. (Its first site was Indianapolis in late 1983.) USCI expects 
that by the end of the year 200,000 homes will have signed up to use the pay-TV service, which 
comes in via Canada's Anik II bird. Subscribers pay $300 for installation then $40 per month 
for service and equipment rental. Customers are also allowed to purchase receivers for $700 
then pay only $25 per month. USCI plans to expand in 1986 to a higher-powered Ku-band bird 
allowing coverage of all U.S. homes. 

Meanwhile, Satellite Television Co., the Comsat DBS subsidiary, is firming up plans for its 
late-'84 launch. Toshiba and ANCOM (a venture of Alcoa and NEC) have developed the 
equipment package, which costs about $350 to $450 per home. STC plans to charge about 
$15 to $20 per month for its 3-channel service. 
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OLYMPIC 
TELETEXT 



Olympic visitors in Los Angeles this summer will be able to use teletext on KTTV Channel 11, a 
Metromedia station, to look up late results from the Games, find out about road conditions to 
the scattered events, and even get tips about other area activities. Two hundred teletext 
receivers, made by Zenith and Sanyo, will be placed in hotel lobbies, travel centers, and other 
public sites around LA. The project is part of a test by Metromedia and other supporters of the 
World System Teletext format (which is incompatible with the technology that CBS and NBC 
are using). 

Sanyo's plunge into teletext carries added significance, because it will build an integrated 
set with decoder; the company has also been actively involved in related text services, notably 
as sole maker of TeleCaptioning decoders used for closed-captions of TV shows. R-E 



14 



LETTERS 



Address your comments to: Letters, Radio-Electronics, 
200 Park Avenue South, New York, NY 10003 



DIGITAL PANEL METERS 

I have been following the articles on digital 
panel meters with interest. In the March. 1984 
issue, I was particularly interested in the pre- 
cision thermometer, since I am in the process 
of building several for automatic controls in 
my hybrid solar house. I am using both the 
LM3911 and LM335 sensors. Even though 
the latter is called a precision temperature 
sensor, it really doesn't do any better than that 
claimed for the one in Ray Marston's article, 
"How to Use Digital Panel Meters." 

There is one flaw in the calibration pro- 
cedure that I would like to point out, however. 
It is a shame to build such a potentially accu- 
rate thermometer and then calibrate it er- 
roneously. Water does not boil at 100 degrees 
C. except at 760 mm of mercury atmospheric 
pressure. The boiling point drops about 1 de- 
gree for each thousand feet of elevation; in 




Denver, for example, climatic conditions will 
cause the boiling point to vary about Vi degree 
above and below the average for the par- 
ticular altitude. 

If the thermometer is calibrated to read boil- 
ing at 100 degrees, and the altitude is appre- 
ciably higher than sea level, (he thermometer 
will still be reasonably accurate in the lower 



quarter of its range. But if one wants the best 
accuracy, or is going to use it at higher than 
normal weather temperatures, I suggest that 
it would be better to adjust the boiling point 
downward at the rate of 1 degree- per-thou- 
sand feet of elevation. If higher accuracy is 
required, one should take into account both 
altitude and Current barometric pressure. The 
details are beyond the bounds of this letter. Or 
one could better calibrate the thermometer 
immersed in a mixture of liquid and frozen 
chemical of known freezing point, exactly as 
with water for the (zero)-degree calibration. 
Or what is even simpler yet, immerse it in a 
liquid held essentially at a steady tem- 
perature that is monitored with a good lab 
thermometer, 
KENNETH E. STONE 
Cherryvale, KS 

continued on page 22 



PRINTED CIRCUIT KITS 
MAKE CARDS QUICKLY 




ONLY Vector kits contain: 

• Positive photo-resist coated AND uncoated copper laminate— no 
messy photo- re verse I— no spraying, dipping, or baking. 

• 4 types of art aids: rub transfers, ink, tape, cut and peel— use 1 or all 

• 1:1 circuit art rub transfers— IC sets, pads, lines, connectors, 
symbols, letters, and numbers. 

• Everything included— just add water and sunlamp or bright sunshine, 

• Liquid etchant and developer— no dry chemical mixing problems. 
AND 

• Process choices— make circuit on copper and etch for 1 card. 
Make circuit on film, expose, develop and etch for 1 or many cards. 



ART 
AIDS 



sunlamp 

+ mylar _|_ i i I i developer — 
film T t JJ„ T * etchant — 



sunlamp 

lu 

cards 
^- card + etchj nt Si 1 PC 



1 or many PC'S 



32XA1 kit makes 7 PC cards, $50.59, 32X1 starter kit mokes 2 cards, S2I.11 

If not avallaDle locaU* factory ordea-friciuoe *3,QQ snlppins, U.S. or.ly 
Prices subject to cnenje without notice 

Vector Electronic Co., 12460 Gladstone Av., Sylmar, CA 91342 



********* ANNOUNCEMENT OF OUR NEW ARRIVAL ********* 

* * 

* * 

* SEND FOR OUR J 
ELECTRONIC COMPONENTS CATALOG 1 



ALWAYS IN STOCK 




1E5T EQUIPMENT 

VI RE 1 CABLE 

CONNECTORS 

RESISTORS 

BATTERIES 

SM ITCHES 

FANS 

FUSES 

CABINETS 

TERMINALS 

CAPACITORS 

SEMICONDUCTORS 

LAMPS t INDICATORS 

PROTOTYPING BOARDS 

NTEGRATED CIRCUITS 

HARWARE L ACCESSORIES 



CALL TOLL-FREE 



IN MICHIGAN 
-S00-OJ-1T64 



^jjreraplf^ 



HATJ0NAL VATS 
I-MO-WI-9Z32 

TUBER0EN I ASSOCIATES, 
JU« N. STATE ST. 
ZEELANC, HI J94K4 



STOCKING DISTRIBUTORS OF ELECTRONIC COMPONENTS 
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Computers are 
creating jobs for 

NRl-TRAMED PEOPLE 



i-Ks 



ttfl"* 1 



IF YOU'RE SERIOUS 

ABOUT MAKING 
MONEY IN MICRO- 
COMPUTERS, NRI 
IS SERIOUS ABOU 
SHOWING YOU HO 

The U.S. Depart- 
ment of Labor projects 1 
job openings for qualif iecF 
computer technicians will 
soon double. International 
Resource Development, Inc 
estimates a 600% in- 
crease in these jobs in 
a decade. And most o 
these will be new jobs, 
created by the expand- 
ing role of computers. 

NEVER HAS THERE 
BEEN A FASTER- 
GROWING FIELD 
OF TECHNOLOGY. 

Many people are 
afraid of losing their jobs 
to computers, but thousands 
of jobs will be created for 
those who are prepared to 
meet the challenge. 

With NRI training, you'll 
be prepared. You can have a 
profitable, exciting future as 
an expert who can handle the 
operational, programming and 
technical aspects of all kinds 
of microcomputers and micro- 
processors. 

LEARN IN YOUR SPARE TIME. 

NRI trains you in your own 
home, at your convenience. ..no 
classroom schedule to meet, no 
need to quit your job. As a class 
of one with complete course 
materials and the backing of a 
staff of professional electronics 
instructors, you'll get extraordi- 
nary hands-on training on the 
latest model in the most pop- 
ular line of microcomputers: 
the new TRS-80™ Model 4, with 
disk drive for greater memory 
capacity. The TRS-80 Model 4 
complete with advanced features 




With NRI training you'll explore 
your computer's registers, 
memory and input-output ports. 
You'll even write programs to 
control the circuits you've de- 
fied and built. You'll perform 
hundreds of challenging 
experiments, always 
backed by a full-time 
faculty ready to help you 
personally 

When your NRI 
training is complete, 
'you'll be a computer tech- 
nician, ready for your first 
job — servicing, testing or 
programming all types of 
,••/ microcomputers — in a re- 
warding and challenging 
new career. 

THE CATALOG IS FREE. 

THE TRAINING IS 

PRICELESS. 

Send the postpaid card 
today for your FREE 104-page 
catalog. It's a valuable guide to 
opportunities and training in the 
high-tech 
revolution. 



Vour NRI course will Include the new TRS-80 Model 4 
with Dish Drive or the TRS-80 Color Computer with 
NRI Computer Access Card... plus a professional 
LCD multimeter, NRI Discovery Lab end hundreds 
of demonstrations and experiments. It's all 
yours to keep. 

that are built right in... features 
that are offered as options on 
other microcomputers. Designed 
to perform diverse personal and 
business functions and to accept 
the most software, the TRS-80 
Model 4 is a great computer to 
learn on. ..and it's y ours to keep , 
along with the disk drive! 

LEARN HOW TO USE, 

PROGRAM AND SERVICE 

STATE-OF-THE-ART 

MICROCOMPUTERS. 

Through your carefully de- 
signed NRI course, you'll get a 
wealth of practical experience. 
You'll build circuits... from the 
simplest to the most advanced 
...with your NRI Discovery Lab.® 
You'll use a professional 4-f unc- 




For greater computer memory capacity, a double 
density disk drive Is Included. 

You'll see how easily you become 
part of the growing high-tech 
world of microcomputers. 

If the card has been re- 
moved, please write to us today. 



NRI School of Electronics 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 




TRS-80 isa trademark ol the Radra Shack dMston of Tandy Corp \}Of] LCD digital ITI U Iti ITI eter for Well glVO VtMJ tOmOITOW. 

analysis and troubleshooting. 
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UNGAR DESOLDERING& SOLDERING 

Special Pricing... Special Free Offer 



Hot VAC Desoldering System 



Reg $599.95 
OUR SPECIAL PRICE 



Electronic Temperature 
Controlled Soldering System 

with Built-in Controller 




Built-in vacuum pump eliminates Jhe need tor shop air. Compad design and portability 
make It ideal lor use ai any local ion where tfiere is an AC electrical plug-in outlet. 
Stlf-Contalntd, Super-Quiet Air Pump: The vacuum pump Is not only virtually 
maintenance, free, >l is t emarkatjty quid- The pump operates only when Ihe handle swilch is 
actuated. 

Temperature Control: Variable solid-Stele control thai adjusts the lip temperature From 
£00 - 1000 F. An electric clrcuii assures that transient spikes are rully suppressed thereby 
making ihe system sate lor desoldering voltage-sensiijve componenls. 



TOLL FREE 



(800) 645-9518 



Includes, base unil with built-in controller, micro-size handle with THERMG-DURIC 
beater. 1/16" #9012 screwdriver lip. sponge and tip tray, sponge, and Iron Holder. 
A low cosi alternative in an operaaor-adiu stable, temperature controlled soldering 
syslenv 

• Electronic, closed-loop temperature control lor maximum precision ■ Temperature i$ 
operatoradjustable Irom -too F to 800 F • Continuous, variable control so you can 
select the exacl ternperalure you need • Neon "on-ofT light • Iron Holder can be 
right or left hand mourned lo accommodate all operators 




in N.Y. State SOO-832-1446 
8 VISA ■ COD ■ Master Charge 

■ Money Order N.Y. State resident* add 

■ Check appropriate sales tax. 
COD's extra (required 25% deposit) 



ADD FOR SHIPPING AND INSURANCE 
S250.O0....S4.5O 

S251.00to 500.00 6.50 

501 .00 to 75O.O0.... 8.50 
751 .00 to 1000.00 "... 12.50 

over 1000.00 15.00 



260 Motor Partway, Hauppauge, N.Y. 1 1788 
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FORDHAM DISCOUNTS DISCOUNT 
PRICES ON HITACHI SCOPES 

We will beat any advertised price 

60 MHz DUAL TRACE 
DELAYED SWEEP 




fora^itecftf'meoniy 

35 MHz DUAL TRACE SIGNAL DELAY LINE 



Vertical sensitivity 5iti V/rJiv to 5V/div 
and 1 m V/div lo 1 V/div with 5X 
amplifier • Trigger modes Auto- 
matic. Normal, TV (+), TV(-J, 

REG $895 
OUR PRICE 





WITH PROBES 



TOLL FREE 



V-355F 



(800) 645-9518 



High sensitivity • 1 m V/div 
(10 MHz) • 5 ns/div sweep rale 
• 3rd channel display (logger 
view) ■ Variable trigger hold-off 



• Full TV trig- 
gering • Single 
sweep • Auto- 
matic focus 
correction. 



OUR PRICE 



WITH PROBES 




100 MHz QUAD TRACE 
DELAYED SWEEP 

Large, bright 8x1 cm screen 
• Quad trace operation/Chi . Ch2, 
A trigger and B trigger • High 
sensitivity 500 y. Wdiv (5 MHz) 

triggering. OUR PRICE 



1299 




WITH PROBES 




^^^ ...n^. 


VISA' 


master cnaiqel 

L ... J 





260 Motor Parkway, Hauppauge. N.Y. 11788 



in N.Y. State 800-832-1446 

■ VISA ■ COD ■ Master Charge 

■ Money Order N.Y. State residents add 

■ Check appropriate sales tax. 
COD's extra (required 25% deposit) 



ADD FOR SHIPPING AND INSURANCE 
S25O0O ....S4.50 

$251 .00 to 500.00 6.50 

501 .00 to 750.00..., 8.50 
751 ,00 to 1000,00 ....12.50 

over 1000.00 15.00 
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B&K PRECISION 

100 MHz FREQUENCY COUNTER UR PRICE 

144 




MODEL 1803 § 
REG. S169.95 



50 



• 5H!lo 100 MHz range • 8 digit LED 

display * Leading zero blanking • Low pass 
lllt« • BNC Connector Input • Overflow 
Indicator* Baltery or AC powered 

• Charger/ AC Adaptor included wilh Model 
1803. 



NTSC COLOR BAR GENERATOR 

MODEL 1251 
REG, $995.00 

OUR PRICE 



s 849 95 




• Generates a wide variety ol test signals and patterns tor comprenensive lasting. 
servicing and adjustment of virtually all topes 01 Television and video equipment 

• Video patterns include standard NTSC color bars. -IWO. and staircase at two levels | 
ol burst pbase chrominance * A Hull assortment oi convergence patterns, raster 
colors gated or full field multibursi. 



BP, 



DIGITAL 
CAPACITANCE METER 



!*TT 



FORDHAM 

550 MHZ 
FREQUENCY COUNTER 



MODEL DCM-601 
REG. $149.95 

OUR PRICE 



s 79 



95 



• Digital display easy and correcl 
readout * High accuracy. 100 PPM 
0,5% ■ LSI-circuit provides high 
reliability and durability • LCD display 
provides low power consumption. 



OUR PRICE 
MODEL 
FM-8 
REG. S1 99.95 



1149 



95 



* 8 dig it high frequency counter with a 
switch selectable inpul using single 
BNC • Completely assembled • Re- 
calibrated. Pre-tested 



FLUKE 70 

• Analog Display • Rotary Knoo 

• Volts AC & DC • Resistance ic- 32 Mn 

• 10 Amps * Diode Tesl * 3200 
Counts • Fasl Autofangmg * Function 
Annunciators in Display ■ Power- 
Up Self Test * 2000+ Hour Battery Lilfe 
w/Power Down "Sleep Mode' ■ New 
Test Leads • VD£ & UL Approval 



73 



79 



95 



75 



00 



$ 95 



■ 0.5% Accuracy 

■ Manual or Autorange 

■ 10A +300 mA Range 

■ Beeper 



^T 7 



• 0.7% Accuracy 

• Autorange Only 

• 10 Amp Only 

77 

$125 00 

* 0.3% Accuracy 
» Manual or Autorange 
» 10 A + 300mA Range J 

* Beeper [t- 

* "Touch-Hold" Function ^M 



TTTT 



TAG H I PORTABLE OSCILLOSCOPES 

MODEL V-222 {20 mHz| 
REG. S 69 5. 00 



MODEL V-422 {40 mHz) 
REG. $895.00 




CALL FOR SPECIAL PRICING 

* New series of scopes provides high performance and light weighs ■ Large 6-inch 

rectangular, internal graticule CRT • Autofocus circuit and scale illumination • DC 
otfsel funcion • Voltage and frequency reading outputs • High accuracy- ±3% 

• High sensitivity - 1 mV/drV, 



LEADER 




NTSC WAVEFORM MONITOR 

MODEL LBO-5860 OUR PRICE 
REG. $2050.00 



M850 



Permits displayrng vertical interval lest anu reference 
signals by Irani panel line selector. 

NTSC VECTORSCOPE 

MODEL LVS-5850 OUR PRICE 
REG. $2050,00 



M850 



Convenient method tor observing and measuring the 
relative phase and amplitude ol chrominance signal 
components. 



V I C- DC TRIPLE POWER SUPPLYST 
MODEL WP-708 
REG. $479.95 
OUR PRICE 



$399 95 



• Dual DC Voltmeter • TripJe DC Power Supply * Three separate completely 
isolated DC power supplies; two Q-2QV at 0-2A. one fixed 5V at 4A. 



WEL ER SOLDERING STATION 

yy, „ J™" *~ S-... ^, MODEL EC2000 

SOLDERING STATION^- UR PRICE 

MODEL EC1OO0 * I ^9 S7 

OUR PRICE ft 

$|0g95 




• Identical to ihe EC2000 except LED 



Digital temperature readout 

■ The EClGOQ 15 dial controlled 



■ Continuously 
vanable tip 
temperature 

from 350 to 650 F • Positive 
temperature coefficient sensor inside 
the tip provides temperature leedback 
to maintain lip temperature a; a set 
point 



260 Motor Parkway. Hauppauge, N.Y. 11788 



I MaJW Lterge H V SE31« 

■ VISA ■ COO resBents 1)11 

■ Money Order aporopnaie 

■ Check 5*es tax 

COOs e*lra I required Z5% fea&U 



ADD FOB SHIPPING AtlD INSURANCE: 

S0-S250.00 

S25t.CU MS 500.00 
3501.00 n S 750.00 
$751.00 !D $100000 
over $100000 ..... 



Free Catalog on Request 



TOLL FREE 

(800) 645-9518 

in N.Y. State call 800-832-1446 
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LETTERS 



continued from page 15 



THE COUNTDOWN CONTROVERSY 

After reacting Jack Darr's June 1983 article 
on countdown circuits and LD. Smithley's let- 
ter concerning the same, I did some research 
to clear up the confusion in my mind and hope 
that the results of my research will help give 
other readers of Radio-Electronics a clearer 
view of how countdown circuits function. 

As Mr. Smithley said, the ratio of 15,750 to 
60 (or 262.5) is not directly compatible with 
counting. The same goes for the present day 



15,734 Hz (horizontal) to 59.94 Hz (ver- 
tical) — it's still not compatible. To allow count- 
down by a whole number it is necessary to 
begin with 31,468 Hz which is twice 15,734 
Hz, and fnen break it down to the horizontal 
and vertical rate with the dividers. 

For this discussion we will use RCA's CTC 
99/101 color-TV chassis. IC V-400 performs 
those operations by using a master-clock 
VCO, which oscillates at 31 ,468 Hz, Its output 
is divided by 525 to obtain vertical pulses and 
by 2 to obtain horizontal pulses. 

Mr. Smithley was right in stating that; "Per- 
haps the circuit is doing something that it is 
not telling him". Also, Jack Darr did a good job 
describing the operation, except for that one 
minor detail, which is understandable when 



IT'S HERE! 



IT'S FREE . . . 
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. . . AND ITS YOURS! 

Consolidated Electronics has a catalog that's sure to please you. 
We've slashed 80% of our prices in this catalog. We at CEl are so 
sure that you'll find our quality parts dependable that we've put a 
TWO YEAR WARRANTY on everything. Not only that, CEl is 
offering FREE shipping and handling. Just call usTQLL FREE for 
details. 

CALL TOLL FREE TODAY! 
1-800-543-3568 1-800-762-3412 



NATIONAL WATS 

705 WATERVLIET AVE., DAYTON, OHIO 45420 
IN DAYTON • (513} 252-5662 



OHIO WATS 



TELEX NO. 288-229 



you consider how difficult it can be to find all of 
the information on new circuits. I love your 
magazine and Jack's articles. 
STEVEN JAY BABBERT 
Worthington, OH 

CORRECTION 

I was extremely pleased to see my article, 
"Instrument Landing Systems," in the March 
1984 issue of your magazine. I would like to 
point out one correction, however. 

On page 52, fourth line from the bottom of 
the first column, the text reads: "feet in width 
at the outer marker or 3°," 




In the original manuscript, that line read: 
"feet in width at the landing threshold or 3°." 

That makes quite a difference in the struc- 
ture of the radiated signal, and may cause 
some of our technicians to write in for clar- 
ification. 

Thanks again for publishing my article, and 
I hope to send you another one soon. 
BILL SEWELL 
Schaumburg, IL 

POSITIVE AGREEMENT 

I couldn't agree more with the reader who 
wrote. "Stay as you are," in the March 1984 
Letters column. 

I am especially interested in video and re- 
lated projects. As a continuance of explora- 
tion of cable-television methods, I would like 
to suggest an article and kit on how stereo 
music is transmitted and received over cable, 
i.e. MTV. Thank you for a fine "one-of-a-kind" 
magazine. 
JOHN R. DEAN 
Thielts, NY 

SUPERSTATION SATELLITE 

I was very surprised to read the report pub- 
lished under "Sate!lite<Teletext News" in the 
January 1984 issue of Radio-Electronics. 
That is because the EBU has no plans what- 
soever "to launch a multinational satellite-su- 
perstation during 1984." 

The report appears to confuse a number of 
separate developments making use of the 
European Communications Satellite System, 
only one of which involves the EBU. That is, 
the contract concluded between the EBU and 
Eutelsat for a ten -year lease of two transpon- 
ders in the Eutelsat F-2 satellite. Those tran- 
sponders will be used exclusively, to enable 
certain of the point-to-point international tele- 
vision circuits, whose use is coordinated by 
the EBU. to be transferred from the existing 
terrestrial facilities — which should occur dur- 
ing the second half of 1984. 

Those circuits are used only for the ex- 
change of programs and news items between 
the broadcasting stations and networks that 
are members of the EBU, known as Eurovi- 



CIRCLE 18 ON FREE INFORMATION CARD 



sion. Access to them by third parties is not 
permitted. I should be very grateful if you 
would inform the readers of Radio-Elec- 
tronics of those facts, as soon as possible, 
and inform me of the source of your report, so 
that I may take steps to prevent the circulation 
of further such errors. 
R. GRESSMAN. DIRECTOR 
European Broadcasting Union (E.B.U.) 

Something was apparently lost in the trans- 
lation about European satellite activities. In 
using usually reliable information about satel- 
lite developments in Europe, the misin- 
terpretation that Mr. Grossman suggests, 
crept into the report. With so many countries 
planning satellite services — including several 
multinational projects — it's possible that 
EBU's role was improperly stated. Thank you 
for setting the record straight, and I look for- 
ward to hearing more from EBU about Euro- 
pean satellite activities.-— Gary Arien. 

ADDITIONS TO POWERLINE 
TRANSIENT SUPPRESSOR 

I'd like to congratulate Mr. Herb Friedman 
on a fine article. "Build this Powerline Tran- 
sient Suppressor", in the September 1983 
issue. 




My two units (for two computers) are built 
inside a surplus Executone telephone desk- 
top machine. I made two small additions: a) 
added MOV's from "hot" 115-volts AC to 
ground and from "neutral" to ground, to guard 
against transients, b) added a 4-amp fuse in 
series with the power- in put line. 

My units have been up and running for 4 
months without incident, and have worked 
beautifully under field conditions. Total cost 
$25.00. Keep up the good work. 
WEI-I LI 
Seattle, WA 

SCHEMATIC NEEDED 

On the fifth of October, 1982, I purchased 
an IBM Selectric-Redactron-i.O Printe ^Type- 
writer from a company called Computer Prod- 
ucts & Peripherals Unlimited (CPU), for my 
then new, VIC-20. Being very new to comput- 
ers, I paid the $25.00 for the interface kit and 
an extra $120.00 for the "tested & opera- 
tional" machine. Unfortunately, the machine 
was neither, and the kit consisted of one IC 
and some illegible photocopies. 

The company did make partial repairs, but 
the machine still is not usable. I can not afford 
to throw away over $450.00, so I would like to 
contact anyone who has built the interface 
and is willing to help out with the schematic or 
layout. Please contact me for details and 
costs. Thank you. 
EUGENE WITHROW 
254 Harken Street 
Mansfield, OH 




Your Probi 
Specialists 



COUNE US. SALES & STOCKING SOURCE 

P.O. BOX Z113. LA JOLLA, CALIFORNIA 92038 (619) 459-4197 
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mtlntosh 

STEREO CATALOG 
and FM DIRECTORY 

Get all the newest and latest information on the new 
Mcintosh stereo equipment in ihe Mcintosh catalog. In 
addition you will receive an FM station directory that 
covers all of North America. 




g c 66666 <5 




Mcintosh Laboratory Inc. 
East Side Station P.O. Box 96 
Binghamton, N.Y. 13904-0096 

NAME 



RE 



ADDRESS 
CITY 



.STATE _ 



.ZIP 



If you are in a hurry for your catalog please send the coupon to Mcintosh, 
For non rush service send the Reader Service Card to the magazine. 
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Diskette f — 

Users... 

When you've 
heard from 
all the 
animals in 
the diskette 
zoo, but you 
need fast 
delivery and 
high quality 
diskettes... 

Call Communications Electronics 




Diskette order desk 

800-521-4414 

In Canada 800-265-4828 
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Choose your brand 
Choose your price 



Product Description 

8" SSSD IBM Compatible 128 B/S, 26 Sector 

8" SSSD Shugart Compatible, 32 Hard Sector 

8" SSDD IBM Compatible (1 28 B/S r 26 Sectors) 

8" DSDD Soft Sector (Unformated) 

8" DSDD Soft Sector (256 B/S, 26 Sectors) 

8" DSDD Soft Sector (51 2 B/S, 1 5 Sectors) 

8" DSDD Soft Sector (1 024 B/S, 8 Sectors) 

5Y»" SSSD Soft Sector w/Hub Ring 

5'A" SSSD Same as above but bulk product 

5%" SSSD 10 Hard Sector w/Hub Ring 

5%" SSDD Soft Sector w/Hub Ring 

5%" SSDD Same as above, but bulk product 

5'A" SSDD Soft Sector Flippy (use both sides) 

5%" SSDD 10 Hard Sector w/Hub Ring 

5'A" DSDD Soft Sector w/Hub Ring 

5'A" DSDD Same as above, but bulk product 

5V«" DSDD 10 Hard Sector w/Hub Ring 

5W DSDD 16 Hard Sector w/Hub Ring 

5y." DSDD Soft Sector w/Hub Ring (96 TPI) 

3V2" SSDD Soft Sector micro-floppy 

For more information 
about this brand call: 



Super Disk 

diskettes &,t?. 
$0.99 each 

CE quant. 

Super Disk 100 price 

Part # per disk ($) 



6431 
6437 



6461 
6487 



6491 
6497 



6501 



1.19 
0.99 



1.44 
1.24 



1.94 

1.74 



2.84 



Llfotimo warranty 
For more Info on Super Disk call 

800-521-4414 

In Michigan 31 3-973-1 1 1 1 



Wabash 
QisKettes loVas 
$1.14 each 

CE quant 
100 price 
per disk (S) 



Wabash 
Part# 

F111 
F31A 
F131 
F14A 
Ft 44 
F145 
F147 
M11A 

M11AB 
M41A 
M13A 

M13AB 
M18A 
M43A 
M14A 

M14AB 
M44A 
MS4A 
M16A 



1.89 
1.89 
2.29 
2.69 
2.69 
2.69 
2.69 
1.34 
1.14 
1.34 
1.59 
1.39 
2.59 
1.59 
2.09 
1.89 
2.09 
2.09 
2,99 



8 yaar warranty 

For mora Into an Wabash call 

800-323-9868 

In Illinois 312-593-6363 



BASF 
uisKetxes lowaV 
$1 .69 each 

CE quant. 
BASF 100 price 

Part# per disk ($) 



54974 



54980 



54992 



1.69 



2.44 



3.34 



Ufatima warranty 

For more info on BASF call 

800-343-4600 

In Massachusetts 617-271-4000 



CE...your best source for diskettes 

Foryou the diskette buyer, it's a jungle out there. There are 
so many different brands to choose from, you need to go on 
a safari to find a good brand at a reasonable cost. 
Fortunately, CE has already hunted for the best diskettes 
and offers you an excellent choice at a CE price. To save 
you even more, CE also offers bulk product where 100 
diskettes are packed in the same box without envelopes or 
Sabels. Since we save packaging costs, these savings are 
passed on to you. Diskette envelopes are also available 
from CE. These super strong and tear resistant Tyvek® 
envelopes are only $1 5.00 per 1 00 pack. Use order* TE-5 
for a 1 00 pack of 5 1 /4" diskette envelopes. 

Quantity Discounts Available 

Ourdiskettes are packed 1 disks to acarton and 5 or 1 cartons to 
a case. The economy bulk pack is packaged 100 disks to a case 
without envelopes or labels. Please order only in increments of 
100 units forquantity 100 pricing. With the exception of bulk pack, 
we are also willing to accommodate yoursmallerorders. Quantities 
less than 1 00 units are available in increments of 1 units at a 20% 
surcharge above our 1 00 unit price. Quantity discounts are also 
available. Order300 or more disksat the sametime and deduct 1%; 
500 or more saves you 2%; 1 ,000 or more saves 3%; 2 ,000 or more 
saves 4%; 5,000 or more saves 5%; 1 0,000 or more saves 6%; 
50,000 or more saves 7%, 1 00,000 or more saves 8%, 500,000 or 
more saves 9% and 1,000,000 or more disks earns you a 10% 
discount off our super low quantity 100 price. Almost all our 
diskettes are immediately available from CE. Our efficient ware- 
house facilities are equipped to help us get you the quality product 
you heed, when you need it. If you need further assistance to find 
the flexible diskette that's right for you, call the appropriate 
manufacturers compatibility hotline telephone number listed at 
the bottom of this ad. Dealer inquiries invited. 



Buy your diskettes from CE with confidence 

To get the fastest delivery of your diskettes, phone your order directly to our 
order desk and charge it to your credit card. Written purchase orders are 
accepted from approved government agencies and most well rated firms at a 
1 0% surcharge for net 1 billing. For maximum savings, your order should be 
prepaid. All sales are subject to availability, acceptance and verification. All 
sales are final. All prices are In U.S. dollars. Prices, terms and specifications 
are subject to change without notice. Out of stock items will be be placed on 
backorder or substituted for equivalent product at no extra cost to you unless 
CE is instructed differently. A $5.00 additional handling fee will be charged 
for all orders with a merchand ise total u nder S50.00. All shipments are F.O. B. 
CE warehouse in Ann Arbor, Michigan. COD terms a re available, in U.S. UPS 
areas for S5.00 extra, and are payable with cash or certified check. 

For shipping charges add $8.00 per 100 diskettes and/or any fraction of 
100 8-inch diskettes, or $6.00 per 100 diskettes and/or any fraction of 100 
5%-inch mini-diskettes for U.P.S. ground shipping and handling In the 
continental U.S. UPS 2nd day air rates are three times continental U.S. rates. 
For Canada, Puerto Rico, Hawaii, Alaska, or APO/FPO delivery, shipping 
charges are three times continental U.S. rates. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 481 06 U.S.A. If you have a Visa or Master 
Card, you may call and place a credit card order. Order toll-free 
in the U.S. Dial 800-521-4414. In Canada, order toll-free by 
calling 800-265-4828. Ifyou are outside the U.S. or in Michigan 
dial 31 3-973-8888. Telex anytime 81 0-223-2422. Order today. 

Copyright "1984 Communications Electronics" Ad #050184 




COMMUNICATIONS 
ELECTRONICS™ 
Computer Products Division 

818 Phoenix D Box 1002 □ Ann Arbor, Michigan 481 06 U.S.A. 
Call TOLL-FREE 800-521-4414 or outside U.S.A. 313-973-8886 









Verbatim 3M 

diskettes &v. diskettes &■& 
$1 .79 each $1 .84 each 



Memorex 
QisKettes lowVs 



TDK 

diskettes ivs. 



Verbatim 
Part* 



28820 



28821 



28823 



Fuji 

diskettes &■£ 
$1 .84 each $2.09 each $2.99 each 

CE quant. 
100 price 
per disk (S) 

2.99 



CE quant. 
100 price 
per disk ($) 


3M 

Part* 

8SSSD 


CE quant. 
1 00 price 
per disk (S) 

1.94 


Memorex 
Part# 

3062 
3015 
3090 
3102 


CE quant. 
100 price 
per disk ($) 

1.94 
1.94 
2.39 
2.89 


TDK 
Part# 

F1-S 


CE quant. 
100 price 
per disk (S) 

2.69 


Fuji 
Part# 

FD1S-128N 






8SSDD 

8DSDD 


2.39 
2.89 








F2D-S 


3.29 
3.29 


FD2D 






8DSDD-1024 










2.89 


3104 


2.89 


F2D-S1024 


FD2D-1024 





















5SSDD-RH 






M1D-S 






1.79 


1.84 


3481 


1.84 


2.09 


MD1D 






— 












5DSOD-RH 




2.59 








2.54 


2.59 


3491 


M2D-S 


2.84 


MD2D 




























3.44 


5DSDD-96RH 


3.49 


3501 
6100 


3.49 
3.74 


M2DX-S 


3.89 


MD2D-96TPI 



4,59 



4.59 



2.99 



3.19 



4.49 



Lifetime warranty Lifetime warranty 5 year warranty Lifetime warranty Lifetime warranty 

For mora info on Vorbarlm call For more Info on 3M call For more Info on Memorex call For more info on TDK call For more info on Fuji call 

800-538-8589 800-328-9438 800-448-1422 800-645-6571 800-223-6535 

In California 408-245-4400 In Minnesota 612-736-9524 Monday-Friday 9am-4pm ET In New York 51 6-625-01 00 In New York 212-736-3335 
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EQUIPMENT REPORTS 



Triplett Model 3500 

Autorange Digital 
Multimeter 



A "user friendly, " hand-held 
multimeter for the hobbyist or 
professional 
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OF ALL THE DIFFERENT TYPES OF ELEC- 

tronics test equipment available, the in- 
strument that's bought more than any 
other is the multimeter. The handheld dig- 
ital multimeter seems to be the type fa- 
vored by most buyers today. We recently 
had the opportunity to examine a good 
representative of that class of instru- 
ments — the model 3500 from Triplett 
Corporation (One Triplett Drive, 
Bluffton, Ohio 45817). 

Although the 3500 is an autorange 
model, its measurement ranges can be 
selected manually. Let's take a look at 
those ranges — it's perhaps the best way to 
get an idea of what the 3500 can do. Its 
voltage ranges are: 0.2, 2, 20, 200, and 
1000 volts DC and 2, 20, 200, and 600 
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QUALITY COMPONENTS - NOT MAIL ORDER "SECONDS' 




ARIES ZERO 
INSERTION 
FORCE 
SOCKETS - 



cam actuated, true zero 
insertion - tin plated solder 
tail pins - capable of being 
plugged into dip sockets, 
mending wire wrap. 



noss 
nos* 

11057 



1-9 10-44 50 

4 9B (4.35 13-90 

5.15 4,50 4.05 

fl. 01 5.85 5.35 

12.Q2 10. SO V-45 



IC-KOOL-ERS" Tan Black Ho "m 

UNmUCK 1 AMtots N* HK f*» 

m^Jwiiuodr-iiiNj-ii 32225 t* S-SB 

Juilpu*hir>Kc<it*rmi- 22228- 18-20 rSB 

r>*lE 4 tsH*Cl*d Irvn lac 
■r-d bcdomol tC and 

d»»»ipil*d WQfll!" 

ttHH 



SCREW MACHINED SOCKET 
PINS, tof>*a, pack toed in bagc or 
!M S1«kWc.11310«l "' 

wilfi goio coll be iimi ihon Stock No. 
31311 ii wirt wrap v*i1h geld coital 
ge'd iht ii 

■MMSli 

Kc Cvunptlan 

1131Q Osj 5 ! !!>..: 

»!3-.i] 1 ■ ■#■ I cm i 1 (HI 4 « II. yi 
11311 DM'SMW 

wlnwrapplm Ilia i:-"', I 4u 



bend Si IHJ postage «*nd handling 

for FREE COMPLETE CATALOG 

which includes coupon for $1 OO OFF purchase 



Tl LOW PROFILE 
SOCKETS 

Tin plated 
capper allay 
6 BS contact pins 
with gas tight sea*. 
Slock 10 °- 

No. NoPm, 1-24 25-99 999 



WILD ROVER 

Touch nrvnci capsule 
OptrBlmg molten is- 005 wilivaul the 
■ it of a r(Ftfflr«-d nrm EnlrBmoly !■)[ rjn 
and on *.| n iovh nan,* Normally opan - 
rated l l 5 VAC. l 6 amp-30 mili.ohm ra- 
inlince- f'Sudui'jy 1 GO Muck 
Slock No. 1-0 101 Up 

11099 11.42 S1.2B 



EKI KITS come 

with all parts 

necessary to 
assemble! 

• Stock No.88B44 
TV J am mer Kit H wi pes 
out" your TV 
screen .... , $ 7.71 

• Stock No, S88 50 
Whopper Alarm Kit 
makes a great alarm 

or siren $11 .33 

MANY, MANY MORE 
KITS AVAILABLE IN 
FULL LINE CATALOG 




3M Scotch Flex* 
INSULATION DIS- 
PLACEMENT CABLES 



Low profile - -050 Inert 
centers - can bo be.nl 
or folded or "zipped" 
fO50para1t> individual 
connectors. Irvior- 
fftOet with all inaula- 
Lion displace me nt 
connecters! 



FKKtl 


HO. OF 




5 


10 




















M3« 


14 


m 3d 






■r-.-.j:.-} 
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30.34 


03304 


40 


Tl 94 


«1 11 


SO 34 


033» 
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43 w 
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1 30 OH 


31115 
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it at 


az.aa 


SUIT 


14 
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■39 Aft 






03330 




1 O'JI 


1 37 31 


t 30 J4 
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1* 


» 34 


43 TO 


35 <T 




14 


7S 53 


04 OJ 


SJ." 












03 Si' 


n 


ISrl.BD 


133 3 7 


i0» HI 



The B attery J u at Wra p " Tool 

Nt* biliary cower ad 1oeJ wrapt miuutan 
*ire around 025 louera j*?*ii »*ineui naaa 
■cr pic-cjsl "girvl □/*- tinp&ng CpmpleH 
■»!l h ii-l and I CO II 30 AWG wirt: 
K_ 5(Kh *fe 0*ic'ip(iQn Pr pea 

?S -j-TWJ B»ntrviO*r.M.rj. & !OOl*.iht-: 
- A">W lnd 1M h - M * wG *"■ 159.45 

J^"— ' 13341 pEpii=nrni:rn! 10,35 

13347 iCOli biut rajNcartMifil wira 7.54 
l^ 13343 fOO 11 wh.|» rr>phji:*rnonl #irfl T 44 

■^ 13344 rwj K yaisiw ^piaeamafli hwrt r.54 
13345 iOC'" Tdnj&i*c*i-icnl rt-ini 7.54 



MICRO Chart! ■ coiorfun BV 

1 '"Claris Ohn "Ho l"o r.eod t 

ilumbla throupn na nua'.= 

and wmmjrifs Fully dacoded 

1" t'.t 1 1 accos i - latin* 

comprthamLva - oivoa pin 

c - 1 1, cycle limaa, buy ,1 :>i oz. e ic . ale 

Sleek No. H>f<r<nci 

23010 2SdCfU:. 

33011 HOflOAVBCWEA 5- .95 

23012 8S02{e5XX) 9.9B 

33013 SOAfl and ralntiivpi 5.35 

23014 54yr4»TTLPInou!*.... S.9S 

2301 5 Baalc AlgorlUifna fl.BS 






% 10*09 
,14 .13 



.16 
,18 
.30 
.22 
.24 

40 



S-08 

.12 
.14 
.15 

.ie 

.18 
.20 
.25 
.33 



Color 1 too 

Red 3)1,12 1 ,afi 

Green 1 .84 1 f ■ :s 

■'•:■-.■. 1.02 1.70 

Ordnge 2.0B 1 ,B4 

Ftigh| Angle -Sockel ror alxjvo 
D- s plays 

Stock 

No 1 100 

1 1010 1 1.24 K.ftfl 



■I . B:B. G O PT E L LCD's with pi ns 

Stock No, 47005 £'«k 



B.e;B.S 

Stock No. 4 

D B;B O Stock No. 47007 



CwscnpLion i 
!- ;: -:r, : 3 5.95 5 5,50 
4 dig,. 5 5.99 5.50 

4d»QL,7 11. BO 11.00 



tcotchflaix* Br*ad board 
yttami Basic L . I 

comas wilo 24 

various Dual Sookels, 

4p -.'.iriOL.fi Plug 

Stnea. wire end tools 

Kit can ba uud with 

any of the six boards. 
D*icrlption fnca 

Basic Kit f TB.flS 

Basic ho»rrJ. 4.5 * 5 5 19.50 

Inlol SBC-8010 Board. 1 2 x fi.7S A4.B5 
.■.i M-6800 Board fl 76*6 42.B5 
S-1QO Board 10*5.3 38.95 

Z -SO Board. 7 .7 x 7 5 39.95 

Eurocarrj BOa'd 6 3 * 3 9 21 .95 



TOLL 800-526-5960 

FREE In NJ (201} 996-4093 



: '.. ■ l.« i'ii! ■ ■ ■ 

'lhlCt-UOE SHIPPING CHlAflOES 

010*100 - S3 0O 

XI OO. IOS2SO . -f* "" 

OTtrlSSO -45i" 
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volts AC, Its DC and AC current ranges 
are 20mA. 200 mA, and 10 amps. And its 
resistance ranges are 200, 2K, 20K, 
200K, and 2 megohms. A low-power- 
ohms measurement mode is also offered, 
with ranges of 2K, 20K, 200K, and 2 
megohms. In that mode, you can measure 
in-circuit resistances that are shunted by a 
silicon diode or other such junction device 
without turning on the junction. (The 
maximum open-circuit voltage is less than 
.4 volt in the lpo mode.) 

Another good way to get an idea of the 
capabilities of the 3500 is to take a look at 
the face of the unit and its controls. A 10- 
mm, 3/a-digit LCD readout dominates 
the top half the unit, while a large rotary 
switch (which lets you choose voltage, 
resistance, or one of three current ranges) 
dominates the bottom half. Three push- 
push switches are located beneath the dis- 
play. The first lets you choose AC or DC 
modes (when measuring voltage or cur- 
rent) or normal or low-power ohms (when 
measuring resistance). The second but- 
ton, range select, lets you choose the 
proper resistance or voltage range. (When 
first turned to the volt or ohm mode, the 
unit is in its auto mode until the range 
select button is pressed. The current 
ranges are chosen only with the rotary 
switch.) The third button, zero adjust, 
is used to zero the resistance reading when 



the leads are shorted together. It can also 
be used in the voltage or current modes to 
make offset measurements (as long as the 
two least-significant digits are less than 
19). 

Three input jacks are centered at the 
bottom of the unit . The only time the leads 
have to be changed is when making cur- 
rent measurements in the 10-amp mode. 
All of the jacks are of the recessed safety 
type. 

The accuracy specifications of the 3500 
should suit the professional as well as the 
hobbyist. When measuring DC voltage, 
your measurements will be, at worst, 
accurate to within .75% of the reading ± 1 
digit (when the meter is correctly cali- 
brated), For AC voltage measurements, 
the worst-case specification is 1% of the 
reading, ±3 digits (for signals between 
40 and 500 Hz). In either resistance mode, 
you can expect your measurements to be 
accurate within 1.5%, ±1 digit. The ac- 
curacy of the 3500 drops when measuring 
current: 1.7% ±1 digit DC, 1.7% ± 3 
digits AC. 

If you plan to make in-circuit measure- 
ments with your multimeter, there are 
some additional specifications that you 
should look at. One of those is the input 
impedance, which is at least 10 megohms 
on all voltage ranges. When making cur- 
rent measurements, the voltage drop 



across the instrument is, at worst, 2/10 
volt. For in-circuit resistance measure- 
ments, the open-circuit voltage drop 
across the leads is important. That voltage 
is less than ,4 volt in the low-power-ohms 
mode, and less than 1.5 volts in the high- 
power-ohms mode. 

User features 

The most "user-friendly" feature of the 
3500 is its autorange capability. When 
making voltage or resistance measure- 
ments, there is no need to select a mea- 
surement range. However, you can, as we 
mentioned earlier, select ranges manually 
by depressing the range select button. 
When you do that, the auto annunciator 
will disappear from the display. As you 
step through the ranges, the decimal point 
on the display will change, as will the unit 
annunciator. 

One advantage of using the manual 
range mode is that the meter's response 
time is improved for some measurements. 
For example, while the response time 
when making resistance or AC voltage 
measurements is 5 seconds (maximum) in 
the autorange mode, it is only 3 seconds 
(maximum) in the manual mode. The re- 
sponse time for DC voltage measurements 
is the same in either the auto or manual 
modes, about 3 seconds maximum. The 
maximum response time for current mea- 



High Quality. Low Prices. 




MODEL DM-6500 
AUTORANGING DMM 

Priced at only 

$75 

There's no sacrificing 
quality, even at this low 
price. And check out these 
features: 

• Autoranging 

• Shock Resistant 

• Continuity Buzzer 

• Fuse Protection 

• Safety Construction 

RANGES 
DC Volts: 

200m/2/20/200/ 1000V 
AC Volts: 
2/20/200/600V 
AC/DC Current 
200mA/10A 
Resistance: 
200/2k/20k/200k/2000kn 



MODEL DM-6590 
ELECTRO-PROBE™ DMM 

Lowest price available! 

$63 75 

Including case 
The hottest new instrument to hit the 
market. Contains features such as: 

• Autoranging 

• Data Hold Button 

• Shook Resistant Housing 

• Continuity Buzzer 

• 200 hr. Battery Life 

RANGES 
AC' DC Volts: Resistance: 
2/20/200/500V 2k/20k/200k/2000kn 



For more information on the DM-6500 and 
DM-6590 see your local distributor or con- 
tact A.W. Sperry Instruments Inc., P.O. 
Box 9300, Smithtown, N.Y. 11787. Phone: 
800-645-5398 Toll-Free {N.Y., Hawaii, Alaska 
call collect 516-231-7050). 
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The Measurable Advantage. 
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surements is about 3 seconds for DC and 5 
seconds for AC current. (Remember, au- 
torange capability is not available for cur- 
rent measurements.) 

A useful "extra" feature of the 3500 is 
its audible tone. In the voltage or current 
modes the tone is used (along with a 
blinking initial "1" in the display) to indi- 
cate that the tester is overranged. In the 
resistance mode, the tone is used for a 
continuity indicator — it will sound when 
the two least-significant digits are less 
than 19 (in any range). Those of you who 
find those tones annoying will be happy to 
know that the feature can be turned >off. 



Protection 

No matter how careful you are, it's all 
too easy to put excessive voltage across 
the meter probes. For example (although 
no-one likes to admit it), almost everyone 
has at one time or another tried to measure 
a voltage with a multimeter that was in its 
resistance mode. That is, of course, why 
manufacturers design protection circuits 
into their meters. For voltage measure- 
ments, the 3500 is protected up to 1000- 
volts DC and 600- volts AC. In the resis- 
tance and current modes, the unit is pro- 
tected up to 250 volts AC. As for other 
types of protection, its rugged plastic case 
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SPECIAL REPRINT 

BUlLfl T»B FftMT FOH UNDER $400 




BUILD YOUR OWN ROBOT! 



Send today for your 52-page (8'/2 x 11") 
booklet containing complete reprints of 
all eleven articles in the Build Your Own 
Robot series by Jim Gupton. 

This all-inclusive reprint gives you all the 
data you need to build your own Robot. 

■ TELLS EVERYTHING YOU NEED TO 
KNOW to build the Unicorn-1 Robot with- 
out the need for an engineering degree or 
special equipment. The robot is fully 
mobile with manipulator arms to grasp, lift 
and carp/. 

■ MANIPULATOR ARMS and end-effec- 
tors (hands) are what enable the robot to 
perform useful tasks. Details of construc- 
tion techniques and considerations are 
fully explored. 



■ MOBILITY BASE is not a lunar space 
station. It is the drive system that permits 
the robot to move from here to there. Full 
construction details along with a discus- 
sion of power sources is included. 

■ THE BODY— FRAME AND ROTATION 
MECHANISM. This is the part that makes 
Unicorn-1 look like a robot. Wood and 
Formica are the materials for the body. 
Motors and gears are what make it func- 
tion. 

■ COMMUNICATIONS. How you can tell 
your robot what to do. Preprogramming 
techniques.. ..radio control....computer con- 
trol are all detailed. 

■ SENSORS. How to add sensors so your 
robot doesn't bump into things. 



Electronics 

Robot Reprints 
200 Park Ave. South 
New York, N.Y. 10003 



B-84 



Please print 



(Name) 



I want to order reprints @S1 2 00 plus $1.00 post- 
age and handling for U.S., Canada and Mexico. 

Add 99c sales tax tor New York Stale residents only (Street address) 
U.S. Funds only. 

I want to order reprints @S12.00 plus $3.00 Air 

Postage and handling for all other countries. 
U.S. Funds only. 



(City) 



(State) 



(Zip) 



Allow 6-d weeks for delivery. 



We do not bill, check must be enclosed. 



should protect it against rough handling. 
The 3500 requires 2 "AA" cells — you 
can expect 300 hours of operation from 
two alkaline batteries. A low-battery in- 
dicator appears in the display when there 
are less than about 50-hours of operating 
life remaining. 
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The instruction manual that's supplied 
with the meter is adequate. It includes — 
along with a listing of specifications and 
instructions — a parts list, schematic, and 
a parts-placement diagram. 

The 3500 has a suggested price of SI 40, 
which is about what you'd expect to pay 
for an instrument with similar specifica- 
tions. It comes equipped with two test 
probes with screw-on alligator clips. 
Other accessories are also available, in- 
cluding a temperature probe, two high- 
voltage probes (6 kV and 30 kV), a 20- 
amp external shunt, and a variety of carry- 
ing cases. You'll probably want to get one 
of the cases — the Wi x 6 x M-inch unit is 
too large for a shirt pocket. R-E 



Beta Electronics Pro-Kit 1 
PC-Board Fabrication Kit 

Using a stencil is the best 
way to make a group of 
printed-circuit boards that 
use the same circuit pattern. 
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MOST OF THE CONSTRUCTION PROJECTS 

presented in the pages of Radio Elec- 
tronics require the use of a printed-circuit 
board. Even when it's not mandatory, it's 
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usually a good idea to use one — -PC 
boards can reduce wiring errors and make 
troubleshooting easier. But if a prepared 
board isn't available, what do you do? 

One solution might be to make your 
own, using a PC-board fabrication kit 
such as Pro-Kit I from Beta Electronics 
(2081-A 3rd Street, Riverside, CA 
92057). The kit is best suited for making 
more than one board at a time — once 
you've done one board, it's not much 
more work to do twenty more. That makes 
Pro-Kir 1 well suited for club or school 
projects that require many boards of the 
same type. But because the results from 
Pro-Kit I are close to professional quality, 
you could even use it in business applica- 
tions. 

The process 

Pro-Kit I uses a screening method (the 
same method that's used professionally): 
you first make a stencil (pho- 
tographically) of your PC-board layout 
and apply resist ink to a copper-clad board 
using the stencil — but it's not as easy as all 
that, as you'll see as we go through the 
process step by step. 

Once you have your artwork com- 
pleted, you'll need a right-reading emul- 
sion positive which is used to expose the 
stencil material in the contact printer 
that's included with the kit, (The stencil 
material can be exposed indirect sunlight, 
or under a sun lamp.) After exposing the 
stencil material, you have to develop it, 
rinse it, and then place it on the screen. 
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After blotting up the excess water with 
newspaper, block-out is applied around 
the stencil material. That, when dry, will 
prevent the resist ink from flowing 
through the screen. (It helps to save ink 
and keeps the work area cleaner.) 

When everything is dry (about 2 hours 
later), you can pull off the stencil mate- 
rial — but all that is removed is the plastic 
sheet — the emulsion stays on the screen in 
the area where you want the copper re- 
moved (and prevents the resist ink from 
being applied to the copper). The com- 
bination of the block-out and emulsion on 
the screen makes up the stencil . 

Now that the stencil is all prepared, you 
place your copper-clad board under the 
screen and then pour resist ink on the 
screen and "pull" it over the stencil. 



When the resist dries, you can etch the 
board. All that's left to do is to clean up. 

The advantage of screening 

You might wonder what the advantage 
rrf the Pro-Kit method is. After all, you 
could have gotten the same results, with 
fewer steps by using a photo-resist meth- 
od. But what if you wanted to make an- 
other board? If you used a photo- resist 
method, you'd have to expose another 
board and worry about the exposure 
times, rinsing, etc. And if you wanted to 
expose five more boards, you'd have to do 
the same thins five times more. With Pro- 



Kit L all you'd have to do is to place 
another copper-clad board under the 
screen and "pull" some more ink over 
it — you no longer have to worry about 
exposure times. Beta claims that, with 
practice (a lot of practice, as far as we 
could tell), you should be able to get 
enough speed to print 75 or more of the 
same images in one setup. (If you let the 
screen sit too long, the ink will dry on the 
screen. But even if that happens, and you 
still want to print the image more, you can 
use lacquer thinner to clean off the ink 
without disturbing the stencil.) 

continued on page 40 



Look 

for trouble 



♦ ♦ ♦ and find it* 




New "Understanding Digital Troubleshooting" 
book from TI. 

The move is on to digital circuits, increasing the need 
for expert maintenance and repait noubleshooting. 
Before trouble finds you, get the new Tf Under- 
standing Series Digital TrattfcfoKooang book. The hook 
covers basic concepts and operating principles and 
*;eads you through to accurate troubleshooting 
techniques. 

This 264 page book is filled with the latest 
information, clear illustrations and self-help 
tests. It's everything you need to find trouble 
in digital systems. 

Order your copy today. WL ■ 

Texas ^^ 
Instruments 

Creating useful products 
and services for you. 



Please send me; 

Understanding Series'" rttles: 

D Understanding Digital rroutjieshootif g — 

(LCB80361 
Zl Understanding Solid-State Electronics — 3rd 

edrtiofi (LC83361I 
D Understanding DicjiUi Electronics— (IEB3311) 
3 Understanding Microprocessors — ILCB4QZ3) 

□ Understanding Calculator Hath— (LCB3321) 

□ Understanding Communications Systems — 
ILCW521] 

□ Understanding Computer Science — (LCB5471) 
D Understanding Optronics— (LCB5472) 

D Understanding Automotive Electronics— 

(LCB5771) 
O Understanding Electronic secunty 

Systems ^LCB7201) 
Q Understanding Electronic Control ol Energy 

Systems — (LC86W2) 
J Understanding Telephone Electronics — 

(LC67K1| 
G Understanding Electronic Control pi Automation 

Systems— (LCBW41) 
Sett Slurry Couriti: 

D AC Audo (LCB66S1)'AC Text (LCW81GB) 
D DC Audio il£B5»21 DC lent (LCWB'61 1 
L : turning Center Library Catalog (CM-11011 
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Mail to: 

Texas Instruments 
P.O. Box 3640, M/S 54 
Dallas, Texas 75285 

Add $125 pet book for postage and handling. Prices 
subject to change without notice. 
Enclose check or money order with sales tax (except 
AK. DE, NH, OR). Foreign orders must be in U.S. 
dollars and include shipping chatges. No phone 
orders, please. 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 

■ 6 x rate $605 per each insertion. 

• Reaches 235,323 readers. 

• Fast reader service cycle. 

• Short lead time tor the placement of 
ads. 

• We typeset and layout the ad at no 
additional charge. 

Call 212-777-6400 to reserve space. Ask 
for Arline Fishman. Limited number of 
pages available. Mail materials to: mini- 
ADS, RADIO-ELECTRONICS, 200 Park 
Ave. South, New York, NY 10003. 




MAE-3, YAGI MICROWAVE ANTENNA — 

High quality up to 60 dB gain 1 .9-2.5 GHZ-50 
mile range possible clear TV picture, pre as- 
sembled probe with down converter, 
1.9-2.5GHZ, power supply and RF amplifier, 
1.9-2.5GH2, 30dB gain, with co-ax cable in- 
cluded. All mounting hardware, for fast and 
easy installation. Special S89.95, Available 
by phone or mail order only. Check or money 
order, 5% Shipping and Handling on all or- 
ders. KASHIWAGI ELECTRONICS CORP., 
3555 So. Highland Suite 14 Las Vegas, Ne- 
vada 89103, 702-367-1241, 
CIRCLE 63 ON FREE INFORMATION CARD 
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Introducing a Stereo Synthesizer with the 
performance and features enthusiasts de- 
mand. Unique circuitry produces a dramatic 
stereo effect from mono sources while en- 
hancing depth and definition. Usable with 
TV's, VTRs, or in broadcast, studio, or live 
situations. Order 3 ways: Assembled w/case 
$199.95: Kit w'case $149.95; Board only 
S39.95. Includes extensive literature pack- 
age, warranty, and MONEY-BACK GUARAN- 
TEE. Checks, MC/VISA. Free kit catalogue. 
RODCAR Electronic Sales; 9983 Monroe 
Dr., Dallas, TX 75220; 214-351-9895. 
CIRCLE 74 ON FREE INFORMATION CARD 



VIDEC 

SCRAMBLING 
TECHNIQUES 



SUBSCRIPTION TV MANUAL. This infor- 
mation packed book details the methods 
used by subscription TV companies to 
scramble and descramble video signals. 
Covers the Sinewave. Gated Pulse, SSAVI 
system, and the methods used by most cable 
companies. Includes circuit schematics, the- 
ory, and trouble shooting hints. Only $12.95 
plus S1.50 first class P&H. Info S2.00, refun- 
dable. RANDOM ACCESS, Box 41770-R, 
Phoenix, AZ 85080. 

CIRCLE 31 ON FREE INFORMATION CARD 





Bring in those hard to get channels with these 
low priced amateur microwave TV. receivers. 
New wide band multi channel reception in the 
2.1-2.9 GHZ range. 100% legal for ITFS chan- 
nels. We stock all types. Complete systems 
from S43.95 in quantity. Every item fully guar- 
anteed. Free shipping, Phone or mail order 
only. C O D's accepted. H.M.R. Sales, 221 
East Camelback, Suite 1, Phoenix, Arizona 
85012, Phone 602-993-0398, 

CIRCLE 38 ON FREE INFORMATION CARD 



SATELLITE CONTROL CABLE— NEMAL 
ELECTRONICS has designed a new series 
of combination cables for TVRO installations. 
These cables provide all necessary wires for 
signal, motor and receiver power and sense 
circuits together in one direct burial jacket. 
TYPE-1 RG-59 + 9 conductor (2-18gu) 
$495 1000 , TYPE-2 RG-59 + 11 conductor 
(2-12gu) $689 1000', TYPE-3 dual RG-59 + 
11 conductor (2-1 2gu) $8791000', all made 
with milspec RG59, 96% copper shield. 
tinned drain wires. Over 500 types of cable, 
connectors. SMATV products in stock. Autho- 
rized distributor Kings-Amphenol-Columbia. 
NEMAL ELECTRONICS Inc., 12240 N.E. 
14th Ave., N. Miami, FL 33161 (305) 
893-3924. 
CIRCLE 84 ON FREE INFORMATION CARD 




THE High Performance Kit Company! 

Quality components and SOTA designs 
make these audio kits superior performers. 
Reviewed in AUDIO, 3BLE SOUND, THE 
AUDIO AMATUER, and cover of POPULAR 
ELECTRONICS. A partial list of audio kits 
include; Parametric Equalizer, Analog Delay 
Ambience Extractor, Tape Noise Reduction, 
Moving Magnet, and Moving Coil Phono Pre- 
amps . Call or write for literature with full speci- 
fications, PHOENIX SYSTEMS, INO-RE2, 
PO BOX 628, Manchester, Ct. 06040, (203) 
643-4484. 
CIRCLE 82 ON FREE INFORMATION CARD 



MINIATURE 14W 5% CARBON FILM RE- 
SISTORS offer superior overall performance 
characleri sties compared to carbon composi- 
tion resistors - at significant cost savings! El A 
color coding. 1 ohm thru 10 megohm. S3.75 
per hundred per value. Mastercard, Visa, 
American Express, accepted. Please add 
$2.00 for shipping. California residents add 
6% Sales Tax. No C.O.D. ACORN INDUS- 
TRIAL ELECTRONICS P.O. Box 10846, 
SANTA ANA Ca. 92711. 1300-D E. Edinger 
Ave., Santa Ana, Ca. 92705. (714) 
547-8424. 
CIRCLE 46 ON FREE INFORMATION CARD 




SHEET METAL WORKER— The 24" TRIOK 
is a Press Brake, Shear and Slip-roll ma- 
chine-perfect for research and development 
or maintenance shops. Over a thousand ma- 
chines world wide in little to the largest com- 
panies. For free lilerature on this and our 
other sheet metal working machines contact: 
PACIFIC ONE CORPORATION, 513 Superi- 
or Ave. Suite K408, Newport Beach, CA 
92663, (714) 645-5962. 

CIRCLE 14 ON FREE INFORMATION carp 
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ONE MAN CRT FACTORY, easy operation. 
Process new or rebuild old CRTs forty's, 
bus. machines, monitors, scopes, etc. 
Color, b&w, 20mm, foreign or domestic. 
3x6 ft, space required. Profits? - ?? Average 
CRT rebuilding cost — $5. Sell for $100 = 
S95 profit; x 5 CRTs = $475 daily; x 5 
days = $2375 weekly profit. Higher profits 
outside U.S.A. Investigate this opportunity 
today. We service the entire world. Write 
or call; CRT Factory, 1909 Louise St., 
Crystal Lake, II. 60014, (615) 459-0666. 
CIRCLE 89 ON FREE INFORMATION CARD 



CALL NOW 
AND 

RESERVE 
YOUR SPACE 

• 6 x rate S605 per each insertion, 

• Reaches 235,323 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at no 
additional charge. 

Call 212-777-6400 to reserve space. Ask 
for Arline Fishman, Limited number of 
pages available. Mail materials to: mini- 
ADS. RADIO-ELECTRONICS, 200 Park 
Ave, South, New York, NY 10003, 
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FREE 1984 ELECTRONIC TOOL & IN- 
STRUMENT CATALOG is packed with over 
5,000 quality technical products for assem- 
bling, testing and repairing electronic equip- 
ment. All products fully illustrated with 
photographs, detailed descriptions and pric- 
ing to allow for easy ordering by phone or 
mail. Most orders are shipped within 24 
hours. 100% satisfaction guarantee. CON- 
TACT EAST, 7 Cypress Drive, Burlington, 
MA 01803. (617)272-5051. 
CIRCLE 50 ON FREE INFORMATION CARD 



NEW PRODUCTS 



For more details use the free 
information card inside the back cover 



SCANNER, the Bearcat model CP 2100, is 
the first scanner radio designed as a pe- 
ripheral for todays personal computers; it is 

available in versions that are compatible with 
the IBM PC, Atari 800, Apple // and lie, 
Osborne, and Commodore 64 personal com- 
puters. 
The model CP2100 can monitor police and 



fire calls, emergency transmissions, Coast 
Guard rescues, aircraft communications, and 
amateur-radio transmissions in the 10, 6, 2 
and .7 (70cm) meter bands. Each of its 200 
channels can be programmed to display the 
source and location of a transmission, 10- 
codes, and phone numbers. Whenever a 
broadcast is monitored, the information pro- 
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grammed into the channel will automatically 
appear on the screen. 

The Bearcat CP-2100's basic package in- 
cludes the radio. AC adaptor, plus a special 
telescoping whip antenna with a 20' coaxial 
cable and mating BNC connectors. Custom 
5'/4-inch program diskette, custom interface 
cable, and manual are packaged separately 



for compatibility with different models of com- 
puters. Software can be user-modified to suit 
individual needs. 

The Bearcat model CP 2100. including 
both hardware and software packages, has a 
suggested list price of $499.95.— Electra 
Company, 300 County Line Road. Cum- 
berland. IN 46229. 



OSCILLATOR, model 4400A, has a 3-digit 
frequency selector that eliminates any need 
for a frequency counter for most applications. 
It covers a frequency range from 1Hz to 
100kHz. 
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The nearly distortion-free sinewave 
(.001%) provides a source for measuring the 
distortion of audio- preamplifiers, power am- 
plifiers, communications systems, etc. It also 
provides a 7-volt RMS output with a 3-posi- 
tion pushbutton attenuator, calibrated in 20- 
dB steps, along with a 30-dB vernier, giving a 
total dynamic range of 90 dB. The model 
4400A is priced at $695.00— Krohn-Hite 
Corporation, Avon Industrial Park, Bodwell 
St., Avon, MA 02322. 

CORDLESS PHONES, model FCT-246, 
model FCT-266. and model FCT-346 (shown 
in photo) all feature circuitry that provides se- 
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curity against unauthorized use, and elimi- 
nates interference and false ringing. The 
three models also feature selectable guard- 
tore frequencies and a handset that operates 
at Hie maximum range allowed by the Federal 
Communications Commission: up to 1500 
feel. 

The model FCT-246 features a 3-position 
sentry switch, touch-button dialing, last- 
number redial, and paging from the base to 
the handset. It is priced at $129.95. 

The model FCT-266 adds selectable pulse 
or tone dialing to provide access to long-dis- 
tance networks, such as MCI, SPRINT, etc. It 
is priced at $149.95. 

The modef FCT-346 features continuous- 
monitor digital-security coding to guard 
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Tektronix 



KEITHLEY 



$V HITACHI 



BECKMAN 






AN INNOVATIVE 

20 MHz 

OSCILLOSCOPE 

THAT EMPHASIZES 

OPERABIUTY 

$535' 
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ASSOCIATED 
RESEARCH l*C 



DATA PRECISION' 



HHMEG 



POWER QE5ICWS 



EDO i 

* 'ESTON 

OLTEC 

.aHPORATiarsi 



life ©1011091 

6-inch rectangular, parallax-free CRT 

TV-V trigger 

Variable sweep length 

Double Lissajous figure 

t mV/div to 10 V/div sensitivity 

100 ns/div to 0.2 s/div sweep 

Differential input with ADD mode 



"User price, including probes. 



The Professions! Test Equipment Source 

The Instrument Mart 

295 Community Drive. Great Keck, New York 1 1021 
(516) 487-7430 amm n.y. (800] 645-6535 



Sales, Service, Rental/Leasing Programs 
. and Pre-Owned Test Equipment also Available ' 
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against unauthorized use and false ringing, 
and a range selector for choosing normal or 
extended range. Pulse or tone dialing allows 
for access to long-distance networks, and 
two-way intercom between the cordless 
handset, and a conventional handset 
plugged into the base is featured— Fanon, 
15300 San Fernando Mission Blvd., Mission 
Hills, CA 91345. 

LCR BRIDGES, model 4225 (shown) and 
model 4210 are second -gene rat ion models 
claimed to be great improvements over earlier 
bridges. 

The model 4225 is a portable micro- 
processor-controlled, AC-powered compo- 
nent bridge with automatic or manual 
component-display selection, and three oper- 
ating frequencies. With a basic accuracy of 
0.25% over a wide component- value range, it 
is capable of displaying D and Q values for 
reactive components. It uses a touch-sensi- 
tive keypad, is operated in four-terminal mode 
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from a built-in test fixture, and is capable of 
single-shot or continuous measurements. 
The model 4225 carries a suggested list price 
of $1195.00 

The model 4210 offers accuracy of 0.10% 
and numerous options; it shares the features 
of the model 4225. The most important option 
is the complete systems capability through 
the RS-232 output and the IEEE-488 bus. 
Complete remote command and data trans- 
fer allows the instrument to play a key data- 
acquisition role in automated parts handling, 
component evaluation, and other applica- 
tions requiring program control of a high-ac- 
curacy bridge. The model 4210 is priced at 
S1 995.00.— Wayne Kerr, Inc., 400 West 
Cummings Park. Woburn, MA 01801. 

CONTACT BURNISHERS, the P-4 and P-6 
are pocket-pen type burnisher/cleaners for 
the communications, telephone, and elec- 
tronics industries. They are designed for all- 
type contacts: silver, platinum, gold, pal- 
ladium, tungsten, molybdenum, and all other 
precious-metal contacts. The burnishers are 
light, and the flexibility of the blades can be 
adjusted by varying its depth in chuck. 

The burnishers are non residual, leaving no 
grit or dust on the contact. Their insulated 
caps permit working on "live" contacts. They 
have interchangeable blades made of stain- 
less steel, with an abrasive coating of alumi- 
num oxide that insures minimum contact 
wear. 

The burnishers are 5Vfe inches in length, %- 
inch in diameter, and are available in two 
types. The P-6 pen has 12 blades 3. 16-inches 
wide, Wt inches long, and .007 inch thick for 
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fine contacts and relays. The P-4 pen also 
has 12 blades, and is Vi-inch wide, W* inches 
long, and .007 inch thick for industrial con- 
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tacts and relays. Both are priced at $5.70 
each. — Jonard Industries Corp., Precision 
Tools Division, 134 Marbledale Road, 
Tuckahoe, NY 10707. 

MICROPHONE, model PZM-180, is a gener- 
al-purpose microphone suitable for applica- 
tions such as conferences, interviews, group 
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discussions, home-video productions, broad- 
cast news and sports, and music recordings. 
It uses the "Pressure Recording Process," in 
which a miniature condenser- microphone 
capsule is arranged very close to a sound- 
reflecting plate or boundary. The capsule is 
mounted in the "pressure zone" just above 
the boundary— a region where sound coming 
directly from the sound source combines in- 
phase with sound reflected off the boundary. 
That eliminates phase interference between 
direct and reflected waves, resulting in clean- 
er reproduction. 

An integral handle allows the microphone 
to be hand-held, stand -mounted, or simply 
laid on any hard surface. 

The model PZM-180 can be phantom- 
powered or battery-powered; it requires no 
external power-supply interface. It is supplied 
with a battery for powering and a windscreen 
to reduce pickup of wind noise and breath 
"pops." Self-contained electronics adapt the 
unit for phantom powering, and connecting 
the microphone to a phantom-power supply 
disconnects the internal battery. 

The suggested retail price of the model 
PZM-f80is S1 69, 00.— Crown International, 
1718 W, Mishawaka Road, Elkhart, IN 46517. 

MULTIMETER, the B&K-Precision model 
2804, is a 3-1/2 -dig it auto manual, handheld 
digital multimeter featuring 0.7%-volt DC ac- 
curacy: diode test; audible -continuity check, 
and 10-amp current range. 

DC voltage ranges are 200 mV, 2000 mV, 
20 V, 200 V, and 1000 V. AC voltage ranges 
are 2000 mV, 20 V, 200 V, and 750 V. Input 



impedance is 10 megohms. Resistance 
ranges are 200 ohms, 2000 ohms, 20 Kil- 
ohms, 200 Kilohms, 2000 Kilohms and 20 
megohms. DC and AC current ranges are 
200 mA and 10A. 
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The diode test measures the forward volt- 
age drop of a semiconductor junction at 0.6 
mA; continuity checks are done through audi- 
ble tones. The model 2804 is priced at 
S60.00; that price includes test leads, spare 
fuse, two AA batteries, and an instruction 
manual.— B&K-Precision/Dynascan Cor- 
poration, 6460 West Cortland Street, Chi- 
cago, IL 60635. R-E 




G.E. "Terminet 1200" featuring: 

110. 300. J 1200 Baud [11 , 3D S. 120 cps|, lull KSR 

4 RS-232-C 1.0, compart, lable-top configuration, upper 

5 lower case continuous band, made in JSA by General 
Electric, tested and operational. 



CRT Terminals Bun by a maior OEM, these 
terminals include 3 microprocessor boards (Interface. CPU & 
CRT) plus composite video & switching power supply 48K Pr rums. 
'Ergonorrac* design and more. Experimenter special, includes Data. 
Keyboard. RS-232 I--0 plus much more. Seems to be quite powerful. 
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Parallel, TTL Input I/O "Selectric" fcr - i £*S Q7D B0 

TYPEWRITER-PRINTER These machines have hurti-in \kjt1 ^IftUW. 

driver and decoder circuitry and take TTL level. 6-bil ^C*-^^ TESTED AND 
character, plus a 4-brt function input signals Easily driven by most any OPERATIONAL! 
micro. Use as a typewriter (with add'l "repeal" circuitry) or as a KSR I/O •■ 

printer or bold "Table Top' style case. 0Dv 

I" Composite Video Input CRT Monitor I S OOa 

Requires appro* . 1 2 VOC <a 1 -2A VDC in attractive case ^a«j^JJ ? naSMwmj 
Willi schematics- l^.i 

•he 



Shugart SA-400 "Mini-Floppy" Drives 

Model SA-400, used, whole, untested, less power supply^ 

& case. Data and schematics included. Removed from 
Equipment. 

wrttt ik Call Iff Qor Laitn rhrtr NOW!!! -SBIactrie' it a ctflilarMI Inlenurfc Ql ISM CwporatiMi 




Pint Shipping 



ro ducts & 



WAREHOUSE IS Granite St Haverhill Mass- 01330 
MAILORDERS Bo« 20J Newlan Me* Hampshire 0395a 

617/372-8637 r 

Sorry No Collect Calls 
MasterCard & VISA Accepted 



THE SA-7 
DESOLDER STATION 



• Se If -contained vacuum pump- No shop 
air required. 

• PtstolgTip iron for easy handling, 
■ Temperature cone roll ed healer. 

• Heavy duty njttk?n with newly deiigncd 
cylinder pump. 

g lile 30w ceramic heating element 
Replacement tip* available. 

• Straight flow through design. 

• Simple filter replacement. 




dMoldci •■■;-: <: i ■:: SA-7 lathe i; taal iif ■ i iiiiijiIHi :.- i i ;■ »■"■'!■.!•..- it- ! J-:- : MJt^pnMOl 
b flh r ml |bC pMol grip *h*p*d <l*«ild** Iron allowi tor maximum FonuorC aad hoard 
■■illlH^ll'iiti d*w>kkTinrg Pi?»^tKiI s*lf^'<>rt(*irt*d eyunder vacuum pump ij IvuUt fer k*fl 
nil tndunTiaJ performance and yet require* no ihop ah. Th* Kraight Aowlhru d**ifln 
clogging, and the tee -thru Bolder collector is eat v lo clean and replace . The lot* ako 
a buihm Tip cleaning rod stored conveniently In [he handle. The SA-7 aeries oflen a 
CO«p*Ct film styling-, accessible tool holder and simple trigger actual ed operation. State o* th* 
*n design with IC controlled ctrumkr heater allowi adjustment of tip temper Mute fcf "tries*. 
variety of desoldcring applications. These desokltt systems are designed to m**t the mud 
rtgoTDUi production d« soldering a polk a lions including rettOiV. modltkalton, repair, etc. 
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DAVLE TECH INC 

ELECTRONIC TOOLS & ACCESSORIES 



Z-05 BANTA PLACE 
FAIR LAWN. NJ. 07*10 
TEL: 201-796-1720 
TELE: 968771 
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If you have 

put off learning more 

electronics for any of 

these reasons, act now! 



□ / don't have the time. 



□ High school was hard for me and electronics 
sounds like it may be hard to learn. 



□ / can 't afford any more education. 

□ / have a family now. 

□ Vm here. You're there. I've never learned that 
way before. I'm not sure it will work for me. 
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g Read the opposite page and see how you can get started today! 
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Be honest with yourself. Are 
the reasons really excuses? 
You already know enough 
about electronics to be inter- 
ested in reading this maga- 
zine. So why not learn more? 
If you need encouragement, 
read on and see how excuses 
can be turned into results. 



You don't have the time. 

Be realistic. All you have in life 
is a period of time. Use it Try to 
know more tomorrow than you do 
today. That's the proven way to 
success. 

Electronics sounds like it 
may be hard to learn 

You already know something 
about electronics or you wouldn't 
be reading this. Now, build on that 
CIE Auto-Programmed® Lessons 
help you learn. Topics are presented 
in simple, logical sequence. All text 
is clear and concise for quick, easy 
understanding. You learn step by 
step, at your own pace. No classes 
to attend. Nobody pressures you. 
You can learn. 

You can't afford any more 
education 

Actually, you can't afford NOT 
to gain the skills that can put you 
ahead of the others. It makes sense 
to invest in yourself through 
education — learning a skill. If you 
are not able to pay full tuition now, 
convenient monthly payments can 
be arranged. 

You have a family now. 

All the more reason why you 
have the responsibility to advance 
yourself. For the sake of your family. 
Do you want them to have what 
you had or have more than you had? 
The choice is yours. Electronics is a 
rewarding career choice. CIE can 
help you to get started on that career. 

You're there. We're here. 
How does CIE help you learn? 

First, we want you to succeed. 
You may study at home, but you 
are not alone. When you have a 
question about a lesson, a postage 
stamp gets you your answer fast. 
You may find this even better than 
having a classroom teacher. CIE 
understands people need to learn at 
their own pace. When CIE receives 
your completed lesson before noon, 
it will be graded and mailed back to 
you the same day with appropriate 
instructional help. Your satisfaction 
with your progress comes by return 
mail. That's how CIE helps you learn. 



NOW, IF YOU AGREE CIE 
TRAINING CAN WORK FOR 
YOU, HOW ELSE CAN CIE 
HELP YOU? 

CIE is one of the largest inde- 
pendent home study schools in the 
world that specializes in electronics. 
Although "big" does not always 
mean "best" it is evidence that CIE 
is a strong, successful institution 
with the people and resources to 
help you succeed. 




Step-by- step learning includes 
"hands-on training. 

The kind of professional you 
want to be needs more than theory. 
That's why some of our courses 
include the Personal Training Labo- 
ratory, which helps you put lesson 
theory into actual practice. Other 
courses train you to use tools of the 
trade such as a 10MHz, solid-state, 
triggered-sweep oscilloscope. Or a 
Digital Learning Laboratory to let 
you apply the digital theory that's 
essential today for anyone who 




wants to keep pace with electronics 
in the eighties. Or a Microprocessor 
Training Laboratory you learn to 
program and interface with displays, 
memories, switches, and more. 

Your credentials can impress 
employers. 

One of the best credentials you 
can have in electronics — or any 
other career field — is a college 
degree. That's why CIE gives you 
the opportunity to earn an Associate 
in Applied Science in Electronics 
Engineering Technology. Any CIE 
career course can offer you credit 
toward the degree... more than half 
the number needed in some cases. 

You can also prepare for the 
government-administered FCC 
(Federal Communications Commis- 
sion) Radiotelephone License, 
General Class. It can be a real mark in 
your favor... government-certified 
proof of your specific knowledge 
and skills. 

Find out more! Today. Now. 

There's a card with this ad. Fill 
it in and return. If some other ambi- 
tious person has already removed 
it, use the coupon. 

You'll get a copy of CIE's free 
school catalog, along with a 
complete package of personal home 
study information. 

For your convenience, we'll try 
to arrange for a CIE representative 
to contact you to answer any ques- 
tions you may have. 

If you are serious about a 
rewarding career, about learning 
electronics or building on your 
present skills, your best bet is to go 
with the electronics specialists— CIE. 
Mail the card or coupon today or 
write CIE (please mention the 
name and date of this magazine), 
1776 East 17th Street, Cleveland, 
Ohio 44114. 

This could be the best decision 
you've made all year. 



CIE 



Cleveland Institute of Electronics, Inc. 

1776 Ease 17th Street, Cleveland, Ohio 44114 
Accredited Member National Home Study Council 



111-- 86 



YES. ..I want to learn from the specialists in electronics— CIE. Send me my FREE 
CIE school catalog. . .including details about the Associate Degree program. . . 
plus my FREE package of home study information. 

Print Name 



Address - 

City 



.Apt. 



.State- 



-Zip- 



Age. 



. Area Code/Phone No.. 



-/- 



Check box for G.I. Bill bulletin on Educational Benefits: D Veteran D Active Duty 
MAIL TODAY! RE 86 
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... with purchase of 35 fast moving 

RCA SK Replacement Semiconductors. 

Let's play ball! When you purchase 35 of RCA's 
fastest moving SK replacement semiconductors, 
we'll give you a deluxe corduroy baseball cap 
(adjustable to fit your size) absolutely FREE. 



All you have to do is see your participating RCA 
SK Distributor and purchase the SKCAP 84 
Kit and receive the FREE Nipper baseball cap. 
Packed with the cap are eight hard-hitting SK 
cartons containing: 
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QTY 


Stock Number 




6 


SK3444/123A 




6 


SK3466/1097 




5 


SK3100/519 




4 


SK3051/156 




4 
4 


SK3024/128 
SK3025/129 


ItGJl 


3 


SK3854/123AP 


SK Replacement 


3 


SK3054/196 


Solid State 



See your participating RCA SK Distributor.and score big with RCA's reliable solid state replacements. 
RCA Distributor and Special Products Division, Deptford, NJ 08096 
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NEW IDEAS 



Turn-signal alarm 



HOW OFTEN HAVE YOU FOLLOWED THE CAR 

in front of you and noticed that its turning 
signal was flashing without purpose. Per- 
haps you, too, have left your turning sig- 
nal on by mistake. The clicking sound of 
the interrupter in many cars is almost in- 
audible; therefore, its difficult to know 
whether the signal cut-off has taken 
effect. At other times steering turns are so 
gradual that the cancellation switch fails 
to do its job. A brute- force solution to 
making the interrupter more noticeable is 
to connect a buzzer between the two ter- 
minals of the turn flasher relay (located 
under the dashboard). However, that may 
prove annoying to the occupants of the 
car — making the cure worse than the 
"disease." 

A more practical way of dealing with 
the problem would be to provide a tone 
circuit with a reasonable delay so that the 
tone signal is activated only after the turn 
signal is left on for an excessively long 
time. That's the approach taken by the 
circuit described in here. If you've been 
having a problem with leaving your turn- 
ing signal on, perhaps this circuit will 
interest you. 



How it works 

Figure 1 shows a circuit that can be used 
to tell the driver of a vehicle when his or 
her turning signal is left on for too long. 
The circuit consists of IC1, a 555 timer; 
transistor Ql, an MPS3702 PNP preamp/ 
driver; PB 1 , a piezoelectric buzzer (such 
as Radio Shacks' 273-065); along with an 
assortment of resistors, capacitors, and 
diodes. The 555 is connected in the mono- 
stable mode, requiring only a momentary 
negative pulse at pin 2 to trigger the tim- 
ing cycle. 

Power for the circuit is picked off the 
flasher relay and applied to ICI, pin 8, 
through diode Dl. The negative pulse is 
provided by an initially discharged capac- 
itor C2. After the initial triggering, the 
voltage across C2 rises as it becomes 
charged through R4, a 10,000-ohm re- 
sistor. That prevents subsequent inter- 
ference with the delay function due to 
false triggering. 

Capacitor C3 and resistor Rl determine 
the delay. With the component values 
shown, a delay of about one minute will 
be provided before the intermittent tweet 
sound generated by the circuit begins. If 
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higher values are used for C2 and Rl , a 
longer delay time will result. The light- 
em itt in g-diode, LEDI, provides a voltage 
drop to assure complete transistor block- 
ing during the off periods of the flasher. 
Alternatively, two diodes in series can be 
used.— Walter K. MacAdam 



NEW IDEAS 

This column is devoted to new ideas, cir- 
cuits, device applications, construction tech- 
niques, helptui hints, etc. 

All published entries, upon publication, will 
earn $25. In addition, for U.S. residents only, 
Panavise will donate their model 333— The 
Rapid Assembly Circuit Board Holder, having 
a retail price ol $39.95. It features an eight- 
position rotating adjustment, indexing at 45- 
degree increments, and six positive lock posi- 
tions in the vertical plane, giving you a full ten- 
inch height adjustment for comfortable work- 
ing. 




I agree to the above terms, and grant 
Radio- Electronics Magazine the right to 
publish my idea and to subsequently re- 
publish my idea in collections or compilations 
of reprints of similar articles I declare that the 
attached idea is my own original material and 
that its publication does not violate any other 
copyright. I also declare that this material has 
not been previously published. 
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Signature 



Print Name 



Date 



Street 



City State 

Mail your idea along with this coupon 
to: New Ideas Radio-Electronics, 
200 Park Ave. South, 
New York, NY 10003 
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Another advantage of the screening 
method is that it can be used for things 
other than applying resist ink to copper- 
clad boards. For example, you can (using 
the appropriate ink) print component leg- 
ends on PC boards, or the legends on the 
front panel of your next project, or use it to 
print the PC-board solder mask. And you 
can use it for non-electronics hobbies too. 
For example you can print posters or de- 



signs on fabric (but you'll probably need a 
vacuum-frame contact printer for best re- 
sults I. 

Of course, there are some disadvan- 
tages to this method as well . It can be very 
messy, and it takes quite a lot of practice 
to get consistently good results. That's 
why our rating chart shows only a "fair" 
mark for "Ease of Use. " Of course there's 
no easy way to make PC boards — until 
you get the hang of things. The Pro-Kir 
takes a bit longer to learn than other meth- 
ods, but it can do more as well. 

Another disadvantage to the kit is that 
combined on page 93 
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Hickok's MX333 with 
VARI-PITCH®and LOGI-TRAK® 



Instantaneous VARI-PITCH speeds: 

• Voltage tracing 

• Troubleshooting in hard-to- 
reach locations 

• Tuning type adjustments 

• Resistance checks 

• Digital logic troubleshooting 

And . , . Detects signal charac- 
teristics and abnormalities not pos- 
sible with digital or analog meters. 



LOGI-TRAK replaces the best 
100MHz logic probes and offers: 

• Eyes on the probe tip, HI/LO 
indication 

• Instant identification of margi- 
nal states and fault conditions 

• 100MHz response 

• 5n see pulse detection 



LISTEN to what the MX333 can 
do for you. Ask about our NO 
RISK 30 day Free Trial. 
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Solid State 



BAROMETER 



Measuring and charting the atmospheric pressure 
has long been recognized as an effective way to make 
weather forecasts. Now you can build this state-of-the- 
art barometer and make your own weather predictions. 




BEFORE WEATHER SATELLITES CAME INTO 

use, the barometer was perhaps the most 
useful instrument for providing informa- 
tion about future changes in the weather. 
Both mercury and aneroid barometers 
have long been used to measure the at- 
mospheric prensure. But we're going to 
show you a new type of barometer — a 
barometer that uses a state-of-the-art sol- 
id-state pressure transducer and gives a 
digital readout of atmospheric pressure. 
The barometer that we'll build can be 
thought of as being made up of four basic 
building blocks. As shown in Fig. I, they 
include the pressure transducer, power 
supply, signal conditioner, and the mea- 
surement-and-display section. Let's look 
at each separately. 

The pressure transducer 

A transducer is a device which trans- 
forms one form of energy to a different 
form of energy. In this barometer, we'll be 
using a pressure transducer that converts 
barometric pressure into electrical sig- 
nals. The transducer is made by SenSym 
(1255 Ream wood Ave, Sunnyvale, CA 
94809) and is shown in Fig. 2, It is an 
absolute-pressure device. That is. it mea- 
sures pressure relative to a vacuum. (An- 
other pressure-transducer type is the gage 
type, which measures pressure relative to 
ambient pressure.) 

The transducer's sensing circuitry is 
deposited on a silicon chip that has a cav- 
ity etched out to form a diaphragm. On the 
top of the diaphragm (the "exposed" 
side) is the pressure-sensing circuitry. The 
other side of the diaphragm is a vacuum. 
Figure 3 shows the structure of the device 
along with the transducer's pinout and its 
schematic. 

Changes in ambient pressure affect the 
deflection of the sensing diaphragm. The 
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FIG. 1— THE SOLID-STATE BAROMETER can be 
thought of as being made up of four blocks of 
circuitry. 



FIG. 2 — THE LX0503A pressure transducer is 
ideal for barometric applications. 



resistance of the piezoresistive elements 
changes as the pressure changes, and thus 
the output voltage changes. The voltage 
on pin 6 (V,) increases with an increase in 
pressure. The voltage on pin 5 (V-,) de- 
creases (or goes negative) with increasing 
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GROUND 




FIG. 3— THE STRUCTUHE of the LX0503A Is 
shown in a and its pinout is shown In b. The 
schematic of the device is shown in c. We will 
not use the V T pin, which Is normally used for 
temperature compensation, 

pressure. 

The signal-conditioner section is nec- 
essary to provide zero and offset correc- 
tions for the transducer output. The signal 
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from the transducer (about 40 millivolts) 
is amplified to about 1 volt. That corre- 
sponds to a display of 100 kilopascals (ab- 
breviated kPa). We'll discuss that unit, 
and others , shortly. 

We want the power-supply section to 
provide + 5 volts DC lor the signal-con- 
ditioning and measurement section as 
well as 6.9 volts DC for transducer excita- 
tion. Therefore we can use an AC adapter 
that provides 8 — 11 volts DC. Such adapt- 
ers are readily available from many 
sources, including Radio Shack. The 
adapter's output is filtered and regulated 
by IC3, a 7 805 5- volt regulator. A mono- 
lithic voltage converter, 1C4 (an ICL7660 
from Intersil) provides —5 volts DC. fi- 
nal ly. a Zener diode is used to provide 6.9 
volts DC to the transducer. 

The measurement-and-display section 
is based on a single-lC A/D converter 
from Intersil: their 1CL7I06. The author's 
prototype used Intersil's ICL7106 EV 
panel-meter evaluation kit for a display. It 
is capable of displaying 199.9 millivolts 
or 1.999 volts full-scale, in our applica- 
tion, the full-scale reading is set to 1 .999 
volts. 

Circuit description 

Conventionally, the pressure trans- 
ducer is powered by a 10— 15-volt DC 
power supply, and a 6. 9- volt Zener diode 
is shunted across the supply terminals 
(pins 3 and 8). That provides an excitation 
voltage of 6.9 volts DC. Unfortunately, 
when that is done, there is a common- 
mode voltage of about 1 .8 volt DC at the 
signal -output terminals (pins 5 and 6). We 
do not want the small transducer output 
signal of 30 -40 millivolts to ride on such 
a large common-mode signal. 

To gel around that problem, we can 
either use an expensive instrumentation 
amplifier with large common -mode rejec- 
tion ratio (CMRR), or we can play a trick. 
That is. we can use a bipolar supply of ± 5 
volts DC instead of a 10-S5 volt DC 
supply. As shown in Fig. 4, we can con- 
nect pin 3 directly to + 5 volts DC and we 
can connect pin 8 through a dropping re- 
sistor to - 5 volts DC. (We can obtain the 
-5 volts from the 1CL7660 that we dis- 
cussed earlier; the power-supply sche- 
matic is shown in Fig. 5. The ICL7660. 
incidentally, is listed in this year's Radio 
Shack catalog.) A precision Zener refer- 
ence across pins 3 and 8 regulates the 
voltage to 6.9 volts DC. That technique 
reduces the common-mode voltage to a 
mere 100 millivolts. Now it is feasible to 
use a conventional op-amp (like the 
LM324) as a differential amplifier. 

One quarter of that quad op-amp (IC1- 
a) is used as a differential amplifier, ft 
amplifies the input signal by a factor of 
about 22. We use ICl-b. another section 
of the LM324 quad op-amp to introduce 
the offset that will be required to calibrate 
the barometer. The signal is further ampli- 
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fled by lCl-c to about I volt. That gives us 
a scaling factor of 10 millivolts per kilo- 
pascal . 

Scaling the display 

Barometric pressure is expressed in a 
variety of units, including pounds-per- 
square-inch (psi), bars, millibars, pas- 
cals, inches of mercury, atmospheres, 
torr, etc. Table 1 is a conversion chart to 
help you convert from one unit to another. 
To use that chart, look across the top for 
the unit you want to convert from then 
look down the side for the unit you want to 
convert w. Multiply the units you have by 
the conversion factor indicated by the ta- 
ble, and your answer will be in the units 
you want. 

Because we are using a 3'/i-digit dis- 
play, the maximum resolution is obtained 
when the pressure is displayed in kilo- 
pascals (millibar/10) or millibars. A baro- 
metric scale of 95 kilopascal (28 inches of 
mercury) to 105 kilopascal (31 inches of 
mercury) more than covers the useful 
barometric pressure range. You may think 
that using the unit of pascal (a unit that 
you've probably never heard of) is not a 



good idea. However, that's not necessarily 
so. The pascal is the standard unit for 
pressure or stress in the International Sys- 
tem of Units (SI). ANSI (the American 
National Standards /nstitute) has adopted 
the pascal as its standard pressure unit. It 
is equal to one newton per square meter 
(N/m 2 ). Weather reports often give baro- 
metric readings in millibars as well as in 
inches of mercury just as they give tem- 
perature readings in both Fahrenheit and 
Celsius. Conversion from kilopascals to 
millibars is simply amatterof multiplying 
by a factor of 10. 

Construction 

The project is built in two parts; the 
transducer/ power-supply board, and the 
display board. A suggested layout for a 
printed-circuit transducer board is shown 
in Fig. 6. A parts-placement diagram is 
shown in Fig. 7. However, it's not really 
necessary to use a PC board. It is just as 
well to use perforated construction board 
and point-to-point wiring. We do, 
however, recommend that you use IC 
sockets for all IC's. 

As we mentioned before, the display 



PARTS LIST 

All realtors 1/4 watt, 5% unless other- 
wise noted 

R1— lOOOohms 

R2,R3,R6— 10,000 ohms 

R4.R5— 22Q.000 ohms 

R7-^*700 ohms 

RS,R9— 100,000 ohms, multitum trimmer 

potentiometer 
Capacitors 

C1.C3 — 0.1 u.F, ceramic disc. 
C2— 1 |iF, 25 volts, tantalum 
C4.C5— 10 U.F. 25 volts, tantalum 
Semiconductors 
IC1 — LM324 quad op-amp. 
IC2— LM329 6.9-volt precision voltage 

reference 
IC3— U.A78M05 5-volt regulator (Fair- 
child) or similar 
IC4— ICL7660 voltage converter (Intersil) 
IC5 — LX0503A pressure transducer 

(SenSym) 
Miscellaneous: IC sockets PC or perfo- 
rated construction board, Intersil evalua- 
tion board ICL 7106 EV kit or any meter 
with a 2-volt range, AC adapter. 8-11 
volts DC 



section of the author's prototype is based 
upon an evaluation board from Intersil — 
their ICL 7106 EV kit. That was used as a 
dedicated display, [f you want to avoid the 
expense of that kit (about S35). you can 
use an ordinary digital voltmeter or even 
an analog meter with a full-scale range of 
2 volts DC. 

If you do use the Intersil evaluation 
board, follow the instructions that are sup- 
plied with it to set the full-scale display to 
2.000 volts. Keep in mind that there is no 
need to use a battery to power the ICL7106 
EV — -the transducer/power-supply board 
generates ± 5 volts that can be used for 
powering the display board. Connect +5 
volts to the v+ input on the evaluation 
board and — 5 volts to the v - input. We 
should note here that the current drain 
from the + 5-volt supply should be lim- 
ited to a few milliamps. Otherwise, degra- 
dation of —5-volt supply will result. You 
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FIG. S — FOIL PATTERN for the barometer is shown full-size above. The layout is not critical, and point- 
to-point wiring can be used— but be sure to use a socket tor the transducer. 



should, however, have no problem power- 
ing the display. 

As we mentioned before, the use of IC 
sockets is strongly recommended. The 
pressure transducer can be installed in an 
eight-pin socket. But don't install it — or 
any IC's- — yet. First install all resistors, 
capacitors, potentiometers, and IC sock- 
ets. Check for solder bridges and clean all 
of the fiux off the board. If you used point- 
to-point wiring, be especially careful of 
cold-solder joints. When you have dou- 
ble-checked your work, you can install all 
the IC's except the transducer. 



Apply 8-11 volts DC to the trans- 
ducer/power-supply board and check for 
± 5 volts DC at the output indicated in the 
parts-placement diagram of Fig. 7. Also 
check for 6.9 volts DC at the transducer 
socket. Bend the transducer pins, recheck 
the orientation, turn off the power, and 
install it in the socket. If you wish, you 
may install the transducer remotely and 
connect it to the transducer board through 
a four- wire shielded cable. 

You can mount the unit in just about 
any cabinet, but you should keep the 
transducer outside the cabinet, or make 
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FIG. 7— THE PARTS- PLACEMENT diagram for the foil pattern shown in Fig. 6. 
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How to use your barometer to 
predict the weather. 

Although some of you will build this ba- 
rometer simply because you enjoy build- 
ing electronic projects, many more will 
actually want to use it to predict the 
weather. So that you can do that, here's a 
crash course on what barometric- pres- 
sure changes usually mean. 

High-pressure cells generally bring fair 
weather, In the northern hemisphere, the 
air circulation is clockwise and winds are 
usually light. The temperature can be 
warm or cold, but will remain constant for 
relatively long periods of time. 

Low-pressure cells generally bring 
cloudy weather, with rain or snow. In the 
northern hemisphere, the air circulation is 
counter clockwise, and winds are usually 
strong. Tropical lows are warm, but other 
lows are cold, or change to cold. 

A steady barometer usually indicates 
unchanging weather for one or two days. 

Any rapid fall usually indicates that rain 
or unsettled weather is on it's way. (A rapid 
rise or fall in barometric pressure is gener- 
ally considered to be 0.05 to 0.09 inches 
(0 16-0.30 kPa) over 3 hours.) The lower 
the pressure before the rapid change, the 
sooner the rain will approach. For exam- 
ple, if the pressure is 29.8 inches (100.9 
kPa) and falling rapidly, a severe storm wll 
pass within a few hours. A rapid rise sig- 
nals thai the storm is ending, and clear 
and colder weather is on its way. 

A suggestion to make the barometer 
more useful is to inteface it with a comput- 
er (such as the control computer that con- 
cludes with Part 3 in this month's issue). 
Then you could automatically chart the 
changes in pressure and record the highs 
and lows that occur. We'd like to hear 
about your successes (and failures}, 
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sure lhat your cabinet is not-tight fitting. 
The best place to mount the unit is in an 
old aneroid barometer. Then you not only 
have an interesting conversation piece, 
but you can also use the old barometer's 
pressure scale as a conversion scale ! 

Transducer calibration 

A typical transducer requires a two- 
point calibration to correct for offset and 
gain over the entire operating range. In the 
case of this barometer, the actual operat- 
ing range is limited to ± 5% of the top of 
the scale (95—105 kPa). Therefore, a sin- 
gle-point calibration performed at the 
middle of the range (100 kPa) may be 
acceptable. So that we can please every- 
one, we'll discuss both methods. 

Before doing any calibration, switch 
the unit on and let it warm up for about an 
hour. Set potentiometer R8 to its middle 
position. Obtain the barometric pressure 
(using the local weather forcast or a ba- 
rometer that you know to be accurate). 
Using Table I. convert the barometer's 
reading to kilopascals or millibars. (The 
closer the reading is to 100 kilopascals, 
the better. I All that is to be done for sin- 



gle-point calibration is to adjust potenti- 
ometer R9 until the meter displays the 
barometric pressure. 

If you can, it is best to use two-point 
calibration . That's because a typical trans- 
ducer requires an offset correction as well 
as slope correction. 

As a first step, perform the single-point 
calibration that we just discussed and 
leave the unit operating over a period of a 
few days. Try to obtain two readings: one 
at the low end of the scale (around 98 kPa) 
and the other at the high end of the scale 
(around 102-104 kPa). On both those 
days, note the actual barometric pressure 
as well as the corresponding meter read- 
ings. We'll use a little mathematics to 
arrive at the calibration values. Following 
are some sample calibrations. 

Let the old barometric pressure, P, = 
98 kPa and the corresponding meter read- 
ing. M, = 972 raV. 

Let the present barometric pressure, P 2 
= 102.5 kPa and the present meter read- 
ing, M, = 1030 mV. 

The change in barometric pressure is P-> 
- P, = 102.5 - 98 kPa = 4,5 kPa 

The change in the meter reading is, of 



M,« 



1030 - 972 mV = 



course, M-, 
58 mV. 

The generated slope is AM/AP or 
(MT-M^/tPj-P,) = 58/4.5 mV/kPa or 
12,88 mV/kPa. 

The slope that we require is 10 mv/kPa. 
Therefore, the change in the gain required 
is 10/12.88 = 0.776. 

What we are going to do is to reduce the 
gain generated by the op-amp by a factor 
of 0.776. An example of how to do that 
follows. 

Measure the voltage at the output of 
ICl-a. We'll call it V s . Presume that V, = 
755 millivolts. Then the gain of ICl-c = 
MVVj = 1030/755. The required gain, 
however, is 1030/755 x 0.776 = 1.059. 
So the required output at ICl-c is 1.059 x 
V s = 1.059 x 755 =799mV. 

Adjust the gain potentiometer, R9, un- 
til the meter reads 799. Now adjust the 
offset potentiometer, R8 until the meter 
reads 1025 millivolts, corresponding to 
the present barometric pressure. That 
completes the calibration. Now you can 
substitute your own values in the calcula- 
tions and perform the calibration on your 
digital barometer. R-E 
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When you invest in a DRAKE Earth Station Receiver, you've chosen the very 
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techniques, every DRAKE is characterized by superb performance and ver- 
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Electronics 



nil About 
Satellite TV 



In this article we'll look at how satellite TV 
works, and answer many of the most popular 
questions concerning it. 



THE BASIC PROBLEM OF TELEVISION IS NOT ITS PRODUCTION BUT 

its delivery. For instance, terrestrial broadcast TV has a lot going 
against it. It is most suitable when the transmitting and home 
TV-antennas can "see" each other, with no intervening objects 
between them. Unfortunately, there are a wide variety of inter- 
vening objects around to cause problems, including hills or 
mountains, and man-made structures such as buildings or 
bridges. Another source of problems is the curvature of the earth. 

The way to avoid the problems caused by intervening objects 
and the earth's curvature is to place the transmitting and/or 
receiving antennas high enough. In the early days of TV, there 
were suggestions about putting the transmitting antenna aboard a 
plane. Later on, receiving antennas were placed on a mountain 
top or other high location, with the received signals delivered to 
paying subscribers via cable. Known as CATV (Community 
Antenna Television) such a set up became the ancestor of cable 
TV. 

There is a more practical way of getting a TV transmitting- 
antenna high enough and that's by putting it on a satellite. Doing 
that offers a lot of advantages. For one thing, the curvature of the 
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earth, a limiting factor in terrestrial transmissions, doesn't affect 
satellite signals as much. Also, large buildings, bridges, moun- 
tains and hills can not come between satellite signals and their 
destination, so those causes of signal ghosts are eliminated. 
Another factor to consider is that satellite television-signals are 
transmitted at microwave frequencies ranging from 3.5-6 GHz 
(C-band) to 12-14 GHz (Ku-band). At those frequencies, signals 
are relatively immune to atmospherics, and are not bothered by 
sunspot activity. Thus, if good quality receiving equipment is 
used, you can expect television pictures produced by satellite 
transmissions to be of nearly studio-monitor quality. 

In the rest of this article, we are going to attempt to answer 
some of the questions you may have had concerning satellite TV. 
We are going to look at some of the things you should consider 
when buying or setting up a receiving system, and also learn 
what some of the terminology often used when describing satel- 
lite-TV means. 

Earth stations and TVRO's 

Television programs are produced on earth, radiated to a 
satellite and are then retransmitted back to earth. Any two-way 
communications between the ground and the satellite must be 
handled by an earth station, a facility equipped for both transmis- 
sion and reception. A receive-only arrangement, such as an in- 
home installation, is aTVRO, or Television /receive Only setup. 

Geosynchronous orbits 

For satellite TV to be practical, some way must be found to 
keep the satellite at the same position relative to the ground at all 
times. That is done by placing the satellite at a distance from the 
earth such that its orbital speed is zero in relation to the rotational 
speed of the earth. The distance for such an orbit is 22,279 statute 
miles (a statute mile is 5,280 feet). That distance is from the 
satellite to a spot on the equator directly below it. Satellites in 
such an orbit are geosynchronous (or geostationary), having an 
orbital speed synchronized with the daily rotational period of the 
earth (23 hours. 56 minutes, 4 seconds). See Fig. 1. 

A geosynchronous orbit is a parking place for satellites, and, 
like parking places anywhere, are in limited supply. North Amer- 
ican satellites are put in orbit above the earth's equator, in what is 
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FIG. 1— A GEOSYNCHRONOUS SATELLITE has an orbital speed equal to 
the rotational period of the earth. To an observer on the ground It appears 
to always be In the same place. 
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known as the equatorial plane, between 79° west longitude and 
143° west longitude. Right now there are 16 U.S and Canadian 
satellites in orbit, the FCC has authorized 20 more U.S. satellites 
by 1986. See Fig. 2. 

Identifying satellites 

Satellites can be identified in many ways: by designation, by 
name, by position, or by any combination of those. Satellite 
names and designations are usually followed by a number or 
letter to indicate which member of the satellite family it is. 
Sometimes a higher number is used to identify a satellite, but 
there is no lower number, meaning that a new satellite has been 
sent up as a replacement. For example, Westar 2 is a substitute 
for the formerly existing Westar I. The working lifetime expec- 
tancy of a satellite is from 7 to 10 years. 

Satellite separation 

Presently, satellites are spaced about 4° apart, with the excep- 
tion of two Canadian satellites that are spaced 4.5° apart. That 
translates to a distance of approximately 1838 miles. Of course, 
satellites are subject to the gravitational pull of solar system 
planets so they do not follow a smooth path. Instead, they may 
have a wobble of as much as 60 miles, an insignificant percen- 
tage of the 164,884 miles traveled each day. In order to place 
more satellites in orbit in the equatorial plane, efforts are now 
being made to reduce spacing distance. We'll see the importance 
of spacing a little later on in this article. 

Tilt angle 

The tilt angle, or orbital inclination, is the tilt the satellite 
assumes with respect to the equatorial plane, with the equatorial 
plane being an imaginary, two-dimensional flat surface bisecting 
the earth at the equator and extending into space. Tilt can be 
controlled from the earth by radio, with the signals being used to 
cause a hydrogen-peroxide-ignited/hydrazine-fueled thruster to 
fire in a computer-programmed sequence. 

Satellites aren't put into space and then left to chance. Station 
keeping, using a satellite's telemetry tracking command sub- 
system, is needed to maintain the satellite's position with respect 
to the earth. There are three axes of motion along which a 
satellite can move, but each of those can be independently earth- 
controlled. Flywheels on the satellite supply a counter torque to 
any thrust or attempted movement from the desired position, 
supplemented by the firing of small rockets. 

Operating power 

The power for operating the electronics gear aboard a satellite 
is obtained from batteries. Satellites are equipped with wing-like 
structures, which are deployed when the satellite reaches orbit, 
on which are mounted solar cells that are used to convert solar 
energy to electricity that is used to charge the batteries (see Fig. 
3). Since the position of the sun with reference to the satellites 
keeps changing, the panels are adjusted so as to keep them at 
right angles to the sun. 

Transponders 

A satellite is not a passive relay station. It does not simply 
reflect television signals, but receives them, processes them, 
downconverts them, and retransmits them. Aboard each satellite 
are a number of transponders, a type of transceiver that is capable 
receiving signals from earth and retransmitting them. Transpon- 
ders not only transmit video, but also both mono and stereo 
audio, telephone messages, news reports, and data. 

The average operating power of a transponder is 5 watts. That 
is the DC power delivered to the RF power-amplifier output 
stage. One exception is the Canadian satellite, Anik D, posi- 
tioned at 104.5° west, which uses an average operating power of 
11.5 watts. Note that larger amounts of power are available and 
could be used. The reason it is not is that transmissions from C- 
band satellites fall in the same microwave-frequency range used 
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FIG. 2— NORTH-AMERICAN SATELLITES, and their positions in the equa- 
torial plane, are shown here. 
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FIG. 3— A TYPICAL TV SATELLITE. Note the wing-like structures which 
contain the solar cells used to charge the batteries used for power. 

by AT&T for the transmission of telephone communications and 
if higher power levels were used, interference with those com- 
munications could occur. 

When signals are transmitted to a satellite, that is called the 
uplink. Uplink transmissions use the frequency band from 5.925 
to 6,425 GHz. In the satellite, the signals arc downconverted to a 
frequency range between 3.7 and 4.2 GHz and retransmitted to 
earth; drat retransmission is called the downlink. See Fig. 4. 

The number of transponders on a satellite is related to band- 
width requirements. For video use, the bandwidth requirement 
of a transponder is 40 MHz (36 MHz plus a 4-MHz guard band). 
With a total bandwidth availability of 500 MHz (that total is 
calculated by subtracting the lower frequency limit from the 
upper one), that would permit 500/40 = 12 transponders only. 
Yet, a typical satellite will have 24, not 12 transponders. As we'll 
see shortly, signal polarization is taken advantage of to squeeze 
in the extra transponders. 

Note that not all satellites have the same number of transpon- 
ders. Typically, North American satellites will have either 12 or 
24. But some satellites have 6 or 10 transponders. And in the 12- 
GHz-, or Ku-band (also known as the K Band), there are satel- 
lites with as many as 32 transponders. 

Signal polarization 

As indicated above, the total available bandwidth would seem 
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FIG. 4— TELEVISION PROGRAMMING Is uplinked from earth to an orbiting 
satellite. The satellite then dow neon verts them and downlinks them for 
reception on earth. 
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FIG. 5— WAVE POLARIZATION. A horizontally polarized wave is shown In 
a; a vertically polarized wave is shown in b. 
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-CHANNEL ASSIGNMENTS 


CHANNEL 


OPERATING FREQUENCY 




(MHz) 


1 


3720 


2 


3740 


3 


3760 


4 


3780 


5 


3800 


6 


3820 


7 


3840 


8 


3860 


9 


3880 


10 


3900 


11 


3920 


12 


3940 


13 


3960 


14 


3980 


15 


4000 


16 


4020 


17 


4040 


18 


4060 


19 


4080 


20 


410S 


21 


4120 


22 


4140 


23 


4160 


24 


4180 



to limit the number of transponders per satellite to a maximum of 
12. Additional transponders are accommodated by alternating 
the polarization of the the signals they transmit. 

A radio wave, and that, of course, includes television signals 
as well, consists of a pair of fields — an electric field and a 
magnetic field — at right angles to each other (see fig, 5). The 
polarization of a wave is described by the direction of the electric 
field. North American satellites use horizontal and vertical polar- 
ization. In addition, other types of polarization are used. Those 
are right-hand circular and left-hand circular. Most international 
satellites use circular polarization. 

With alternating polarization, 24 rather than 12 transponders 
can be used. That's because the signals from the adjacent tran- 
sponders are 90° out-of-phase and thus they do not interfere with 
each other even though their frequencies overlap. Because of that 
overlap in frequency, the technique of using alternating polariza- 
tion is termed frequency reuse. 

Polarization is one method of allowing the same frequencies to 
be reused. Another is by separating the satellites by a sufficient 
distance in the sky. That's the reason for the 4° spacing between 
satellites we discussed earlier. Table 1 is a listing of channel 
allocations for a 24-transponder satellite. The frequencies listed 
are those of the unmodulated carrier. Each transponder is identi- 
fied by a channel number, and every satellite having the same 
channel numbers uses the same frequencies. That is possible, of 
course, only if the satellite spacing is adequate to prevent inter- 
ference. 

Generally, if a pair of satellites are adjacent, one satellite will 
have all its odd-numbered channels vertically polarized while the 
other satellite will have all its odd-numbered channels horizon- 
tally polarized. Alternating polarization is used only if a satellite 
is equipped with 24 transponders. If a satellite has only 12 
transponders, all transmissions will be horizontally polarized; 
that is true regardless of whether the channel in question is odd or 
even numbered. 

Translation frequency 

The frequency difference between an uplink signal and its 
corresponding downlink signal is always 2.2 GHz. Thus an 
uplink signal with a frequency of 5.92 GHz will be downlinked 
by its transponder at 3.72 GHz. That 2.2 GHz relationship holds 
true for every uplink and downlink pair and is called the transla- 
tion frequency. 

Space loss and power 

With a distance of 22,300 miles to travel, the downlink signal 
is heavily attenuated by the time it reaches earth, with a loss of 
about 196 dB and an approximate signal strength of 0.5 X 10" 20 
waits. That is less than the thermal noise level that is present at 
the ground. 

Space loss also strongly effects the uplink signal. The RF 
signal power at the uplink antenna ranges from about 400 watts to 
I kilowatt. However, that is multiplied by the gain of the uplink 
dish, which is commonly on the order of 50 dB, to give us the 
effective radiated power, sometimes referred to as Effective /so- 
tropic fladiated Power (EIRP). A gain of 50 dB translates into a 
power ratio of 100,000. Thus, if the RF signal power is 400 watts, 
and the power ratio is 100,000, then the EIRP is 400 x 100,000 
= 40,000,000 watts. However, due to the effect of space loss, 
the received signal at the satellite is on the order of microwatts. 
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Footprint and boresight point 

The EIRP of the downlink signal is its terrestrial strength and 
can be plotted on a map in terms of dBW (decibels referred to 1 
watt). Such a diagram, called a footprint, is shown in Fig, 6. The 
actual shape of the footprint will vary with each transponder. The 
center of the pattern is the area of maximum signal strength and is 
called the boresight point. 




FIG. 6— THE FOOTPRINT of a TV satellite. The boresight point is the area of 
maximum signal strength. 



Signal processing 

Upl inking a video signal to a satellite and then re-transmitting 
that signal by a transponder isn't a simple matter of signal 
transmission. Since the signal will need to make a round trip of 
about 44,600 miles, some signal processing is needed. 

Signal processing isn't a new concept. For example, standard 
FM broadcast signals are processed by pre-emphasis (a method 
of boosting the high-frequency component of the signal) prior to 
being broadcast. Similarly, the audio waveform of a satellite -TV 
signal undergoes pre-emphasis prior to uplinking. The purpose 
is to improve the signal-to-noise ratio, since the FM demodulator 
in the satellite receiver is noisier at the high-frequency end. 
Compensation for pre-emphasis is supplied in the in-home satel- 
lite receiver subsequent to demodulation by a de-emphasis net- 
work. Following pre-emphasis the audio signal is frequency 
modulated onto a subcarrier whose center or resting frequency is 
somewhere between 5 MHz and 8 MHz. Representative audio 
subcarrier frequencies are 5. 6-, 5.8-, 6. 0-, 6. 12-, and 6. 4- MHz. 

Another signal processing method used prior to transmitting 
the uplink signal is dithering of the video. That is done by adding 
an energy-dispersal waveform to the video signal; that added 
signal is a triangular wave having a frequency of 30 Hz, which is 
the television-receiver frame rate. Its effect is to produce a more 
uniform dispersal of the video-signal energy, thus eliminating, 
or at least minimizing, video-signal energy concentration. (That 
helps to reduce interference to terrestrial microwave links. ) In the 
satellite receiver in the TVRO home station, the effect of that 
dithering action is countered by a video-clamping network. 

Subsequent to processing, both the audio and video are used 
to modulate a selected carrier frequency in the uplink C-bank, 
Prior to delivery to the microwave transmitting antenna, the 
modulated signal is strengthened by an RF power amplifier. 

The signal from the antenna is reflected by a parabolic dish to a 
selected satellite. Usually, the dish delivers its signals to a single 
satellite, and so once the dish is properly aligned on a line-of- 
sight basis with its selected satellite, it is fastened into a perma- 
nent position. Dishes used for transmission are much larger than 
those use in TVRO setups and a dish diameter, or aperture, of 30 
feet is not uncommon. Large-aperture dishes are desirable since 
the gain of a dish is directly dependent on its diameter. 

The TVRO system— an overview 

At the transponder, the uplink signals are downcon verted and 
re-transmitted to earth. On the ground, a TVRO system, such as 
the one shown in Fig. 7, picks up the video and sound signals, 
possibly selecting them from one or more satellites, and ul- 



timately delivers them to a video monitor or the VHF input of a 
television receiver. The signals are then displayed on either 
Channel 3 or 4. 

The most conspicuous part of the TVRO is the dish, most often 
a parabolic reflector comparable to the reflector used in an auto 
headlight. Although commonly referred to as an antenna, the 
dish is simply a signal reflector, although it is an important part of 
the antenna system. The dish has just one function and that is to 
focus the signals of a single satellite to some point forward of the 
dish, generally a distance of just a few feet. That focal point is the 
entrance to a short rectangular or tubular waveguide (which is 
just another type of transmission line, like coaxial cable or 
twinlead). The concentrated signal is gathered by the feedhorn 
(the entrance of the waveguide) and passed a short distance to a 
small length of metal, often no more than 1-inch long — that piece 
of metal is the antenna probe. 

The signal voltage developed across the antenna probe is 
immediately delivered to a low-noise amplifier, often referred to 
as an LNA. The amplifier is a broadband type that uses 
GaAsFET and bipolar transistors. The output of the LNA is fed 
to a downcon verter. 

The downconverter, as its name implies, reduces ordowncon- 
verts the frequency of the C-band signals. Signals of lower 
frequency can be connected by a cable to following components 
with lower losses than if microwave signals were used. The 
frequency conversion process is akin to that used in all super- 
heterodyne receivers in which a local oscillator produces a signal 
whose frequency is made to beat with that of the incoming 
signal. The output of the downconversion process usually has a 
frequency of 70 MHz and can be regarded as an intermediate 
frequency (IF). 

The LNA and downconverter, whether separate units or inte- 
grated, are generally mounted on or near the frame supporting 
the dish and must be shielded against the weather. 

From the output of the downconverter, the 70 MHz IF is 
brought via coaxial cable into the home and delivered to a 
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FIG. 7— BLOCK DIAGRAM of a typical TVRO setup. 

satellite receiver. In the receiver, the signal is amplified and then 
demodulated into the original baseband audio and video. 

The baseband audio and video signals are then remodulated, 
either by a separate remodulator unit or one that is integrated into 
the receiver. Demodulation is required since both video and 
audio are frequency modulated and cannot be used "as is" by the 
input of the television receiver. The RF carrier used in the 
remodulator is the carrier frequency of either VHF channel 3 or 
channel 4. The output of the remodulator is exactly like that of a 
terrestrial TV- broadcast. That is, it follows the NTSC standard 
(at least in North America) and uses AM for video and FM for 
audio. The audio and video signals are then supplied to the 
antenna input terminals of a television receiver, which can treat 
them exactly like a terrestrial broadcast. 

The final link in the TVRO setup is the television receiver. The 
finest TVRO system cannot produce a quality picture if the 
receiver is inadequate. 

Licensing 

No FCC license is required for a TVRO setup, although one 
was once mandatory. On October 10, 1979, the FCC rescinded its 
licensing mandate for TVRO systems. As a result, it is legal to 
install and operate TVRO equipment. R-E 
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The Dish 



One of the most important, and most 
conspicuous parts of a TVRO system is the 
dish. In this article we'll look at satellite-TV 
dishes, including what they do and some 
things to consider when selecting one for 
your system. 



THE DISH, EASILY THE MOST CONSPICUOUS COMPONENT IN A 

TVRO system, has a double function: to gather in as much signal 
energy as possible, usually from a single satellite, and to focus 
that energy on the entrance to the feedhorn. A dish, then, such as 
the one shown in Fig, I, is just a large-sized, passive, signal 
reflector. 

The downlink signal to be picked up by a dish is very weak, far 
weaker than the uplink transmission. The DC input power to an 
uplink final stage ranges from about 400 watts to a kilowatt; the 
input power to a satellite's transponder is often 5 watts. Another 
reason that the downlink signal is far weaker than the uplink is 
that the dish of an earth station supplying an uplink signal is 
much larger than the dish of a TVRO. Gain, of course, depends 
on the size of the dish. Thus, while the gain of an earth-station 
dish used for transmitting is more than 50 dB, the gain of a 
TVRO dish is about half of that. 

Both the uplink and downlink signal suffer from space loss, 
which is also called spreading loss. That loss is approximately 
200 dB and is proportional to the distance squared between the 
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Earth and the satellite; that distance is 22,300 miles. Because of 
a satellite's low EIRP and because of the tremendous distance 
involved, by the time the signal reaches the TVRO dish it is down 
by a factor of about 10 20 . As a consequence the received signal is 
practically non-existent, as it is literally buried in thermal noise 
at the earth's surface. 

Shape of the dish 

Most TVRO dishes are parabolic, although some are spher- 
ical. A spherical dish is merely a section of the surface of a 
sphere, but things get a little more complicated when you are 
dealing with a parabola. In a parabolic dish, a curve drawn across 
the surface from any point on the perimeter of the dish to a point 
directly opposite it will yield a parabola. In geometry, such a 
curve can be obtained by sending a plane through a cone such 
that the plane is parallel to an element of the cone. Thus, a 
parabola is a conic section. A parabola can also be derived 
mathematically from the formula Y 2 = 4f x D, where Y is the 
distance of the curve from its center, fis the focal length, and Dis 
the desired diameter. 

Dish construction 

All dishes are made of stainless steel or aluminum, but since 
they are exposed to the elements, they must be treated with a rust 
preventive, usually by using a bonding process, or coated with a 
substance such as fiberglass. That is important since the oxida- 
tion of a dish surface results in pits that deform the shape of the 
dish and can produce inaccurate reflections causing signal loss at 
the feedhorn. The coating that covers the metallic surface of the 
dish is a type that is heat absorptive rather than reflective. The 
objective is to direct as little heat as possible toward the feedhorn. 
A dish can be stamped from a single sheet of metal or can be 
petal! ized (made up of sections), and can be sol id or made of wire 
mesh. The petal! ized form, whether solid or mesh, makes ship- 
ping easier, but requires assembly at the site. A petallized dish is 
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Build your own IBM compatible - 
and save hundreds of dollars. 



HEATH PROUDLY ANNOUNCES 
THE NEW HS-151 DESKTOP AND 
HS-76t PORTABLE COMPUTERS. 

The world's largest library of PC 
software has IBM's name on it. But 
if that's not the name you want on 
your computer, you don't have to be 
left out anymore. Now you can run 
that software on a new machine 
that feels superior and friendly. 

Superior, because it performs. 
Friendly, because you can buiid this 
complex computer from a simple kit. 

Can you do it? 85% of our first-time 
customers ask the same. And the 
answer is 100% yes. You can. 

In fact, you should build it. There's no 
better introduction to computers in 
general and the Heath PC's in partic- 
ular. So, glance at the clear, simple 
steps that can lead to your own PC. 
And imagine the fun you'll find along 
the way. 

EVEN OPENING THE BOX 

IS A PLEASURE! 




Getting your 
PC kit is exciting... 
and reassuring. Because, as soon 
as you open it, you'll know it's been 
designed by experts. Even the box 
works wed. Everything is packed in 
sections so you build from one orga- 
nized section at a time. Parts stay 
stored in the box until needed. 

Except for some very simple tools, we 
include everything. You'll find a sol- 
dering guide for mistake-free work. 
Even an extra circuit board for prac- 
tice soldering. 



PROCEED ONE STEP 
AT A TIME. BUILD 
CONFIDENCE... 
AND AN 
ADVANCED 
COMPUTER... 
FROM A 4 

SIMPLE 
KIT. . 
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The two main circuit boards come to 
you as they are shown here. Pre-as- 
sembled. They're not only com- 
pleted... they 're also factory -tested so 
you know they 
work. And you 
don't have to 



plicated testing 
equipment. 

If all of that is 
done, then 
what's to build? 
We do ask you 
to build some 
of smaller 
boards, plus 
install any op- 
tional memory you've ordered. Then 
you'll connect the sockets and wiring 
harnesses between components. 

You'll build the chassis from pre- 
formed subassemblies. The keyboard 
is already assembled; just put the 
cover on. Then, finally, bolt the power 
supply in place. We help you by writing 
the world's best instruction man- 
uals. And we illustrate those manuals 



because one picture may be worth all 
the words needed to explain a dozen 
steps. The simpler the better. 

The process is exciting because each 
finished step is its own reward. And 
every step brings you nearer your com- 
pleted computer. 



EXPERT ADVICE 
AND TROUBLE- 
SHOOTING ARE 
JUST A PHONE 
CALL AWAY. 

You are never 

alone in this 

process. If 

there is ever 

any question, 

call our Service 

Line. You'll reach a 

trained consultant whose 

specialty is talking sense, not jargon. 

Your computer will work. Our entire 
business depends on that. And we'll do 
whatever 's necessary to make our sim- 
ple pledge come true: "We Won't Let 
You Fail." 



diary of Zenith Radio Corporation 
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ing the pride you feel when your 
new computer comes to life. 

YOU'VE BUILT IT. YOU'LL 
KNOW HOW TO USE IT. 

You now possess the highest quality 
personal computer... with up to 
320K RAM. a professional keyboard 
and dual 360K disk drives. 

Your machine is truly com- 
plete. It's color capable and 
MS-DOS' is included. 



And, because it's IBM compatible, 
your new machine can work with all 
that's worthwhile in software. Better 
yet. with the money saved by build- 
ing a kit, think of all the peripherals 
and software you can buy! 

•MS-DOS is a registered Irademsrk ol Microsoft 
Corporation 



Then the moment of truth. Plug it in. 
Slide in the included test disk. Odds 
are the only problem will be contain- 
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also easier to handle if the unit is to be moved to a new site. 

Another consideration is wind loading. The shape of a dish is 
such that it offers maximum obstruction to wind gusts, and it 
must be able to withstand those without being nudged out of 
position. Wire- mesh screens have a higher wind-loading toler- 
ance than those that have solid surfaces. Size for size, the mesh 
types are lighter, since they do not have the added weight of a 
fiberglass coating. Solid structures can also accumulate water, 
and in freezing weather the water can form ice. Another disad- 
vantage of the fiberglass coated dish is that, if improperly cured, 
the covering material can warp. 

Focal length and focal point 

The focal length of a dish is the distance from the center of the 
dish to the focal point, a small area where the reflected signal 
energy is concentrated. The entrance to the waveguide feedhom 
is at the focal point. See Fig. 2. 

Positioning the dish 

Since the parabolic dish is made to face a selected satellite, 
some provision must be made for turning the dish if reception 
from more than one satellite is wanted. 

To be able to "see" a selected satellite, a parabolic dish must 
be able to move horizontally and vertically. The horizontal move- 
ment is variously known as the angle of rotation, bearing, the 
angle of azimuth, or simply azimuth. The reference point for the 
azimuth is the true North Pole, not the magnetic one. The 
azimuth of the true North Pole is 0° (or 360°), 

The vertical motion of a dish is its elevation, with the earth as a 
reference at zero degrees, as shown in Fig. 3. The maximum 
elevation of a dish is 90° and is along a line that is perpendicular 
to the earth. At 90°, the signal-collecting surface of the dish faces 
straight upward into the sky. 

Since all the satellites are in the equatorial plane, the elevation 
of a dish depends on its location. Along the equator the elevation 
would be such that the dish points straight upward. Farther north 
or south the angie of elevation decreases. Typically it ranges 
from about 5 s to 70°. 

The orbital path of the satellites around the earth is a circle 
surrounding the earth, parallel to the equator, 23,000-miles 
high. North American satellites occupy a small part of that 
circle, and are located in an arc from 72° west to 143° west 
longitude. Just as the hub of a wheel has a small motion com- 
pared to its rim, the movement in azimuth of a dish is measured 
in inches even though the satellite are separated by thousands of 
miles. If a parabolic dish is to pick up more than one satellite, it 
must turn in an arc that follows the path of the satellites. Closerto 
the equator that tracking path is more circular; farther north it is 
more elliptical. 

Dish VSWR 

Although a dish simply transfers the signals it receives from a 
satellite, focusing them on the feedhorn, it can be regarded as the 
first stage of the TVRO; that is, as the signal source. But not all 
of the picked up energy is focused on the feedhorn, and as a 
consequence there is an energy loss, with some of the signal 
energy being returned to the dish. Ultimately, the unused signal 
energy is dissipated in heat. 

The relationship between the signal energy delivered to the 
feedhom and that which is not used is the Voltage Standing Wave 
tfatio (VSWR). A typical value for the VSWR is 1:2, but the 
closer the VSWR is to unity (1:1), the better. With a VSWR of 1:1 , 
the optimum amount of signal energy is accepted by the 
feedhom . 

Illumination 

The relationship between the dish and the feedhorn is a critical 
one. For one thing, the dish must "see" the feedhorn, which is 
another way of saying that the feedhorn must be at the focal 
point. Similarly, the feedhorn must see the full surface area of the 




FEEDHORN 




FOCAL 
LENGTH 

FIG. 2— THE FOCAL LENGTH of a dish is ths distance from the surface of 
the dish to trie focal point of the reflected signals. 




FIG. 3— THE ANGLE OF ELEVATION is taken with reference to the earth. 



dish, not too little nor too much. The ideal set up is one in which 
the dish is fully "illuminated" and the feedhom receives signals 
from every section of the dish. A partially illuminated dish is one 
in which the full reflective surface of the dish isn't used so that 
the feedhorn doesn't receive an adequate amount of signal. 
Another possibility is the "viewing" of the area beyond the 
perimeter of the dish; that condition is known as spillover. With 
spillover the feedhom receives all of the reflected signal, but the 
signal-to-noise ratio is worsened since the region beyond the 
perimeter of the dish contributes noise, but no signal. See Fig. 4. 

Dish gain 

Dish gain is directly related to dish aperture and generally 
ranges between 35 and 45 dB for a TVRO dish. Gain is a variable 
and is usually higher at the high-frequency end of the C-band. 
Specification sheets do not emphasize that point and often supply 
only the highest gain-value. The gain of a 6-foot dish is at best 
about 35 dB, with an increase in gain of approximately 1 dB for 
each additional foot in dish aperture. That applies to dishes in the 
6-foot to 11-foot range. Once the aperture gets beyond 11 feet, 
gain continues to increase, but at a rate of about V^-d B- per- foot - 
increase in aperture. 

The gain of a dish also depends on how well the surface of the 
dish adheres to its intended curvature, and whether that curve is 
parabolic or spherical, Warpage, corrosion, and deformation 
caused by stress put on the dish surface, as well as debris 
collected on it, all contribute to loss of gain. 

Noise 

There are two important electrical-noise sources that affect 
TVRO systems. One of those is thermal energy, the energy 
supplied by the sun. Noise caused by thermal energy is some- 
times called space noise. The earth is also a secondary noise- 
generator, acting as a heat-energy reservoir during daylight hours 
and releasing that stored energy after sunset. That energy can 
affect signals in the C-band, particularly when the elevation of 
the dish is low. 
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FIG. 4— DISH ILLUMINATION. A fully illuminated dish is shown in a, one 
with insufficient Illumination (s shown in b, and one with spillover is 
shown in c. 



Noise can also be generated by solid-state components such as 
diodes and transistors. The noise generated by those devices is 
known as shot-effect noise and is caused by random movement of 
electrons, which increases with temperature. Transistors for the 
first active component following the dish, the low-noise ampli- 
fier (LNA), are GaAs FET's, which are noted for their low noise- 
level compared to other transistors. 

Noise figure 

The noise figure, abbreviated as NF, is a comparison of the 
signal-to-noise ratio at the output of a component with reference 
to the signal-to-noise ratio at its input. Wide-band amplifiers are 
more subject to high noise- levels since they are capable of 
including a greater range of noise frequencies. Such amplifiers 
also have fairly low gain, and so the amount of noise compared to 
signal level tends to be higher. 

Noise and the picture 

Noise, carried through and amplified by a TVRO, can affect 
the picture in several ways. Noise in the chroma portion of a 
picture can consist of colored dots or small rectangular streaks 
that can vary in intensity. That type of noise is sometimes referred 
to as "confetti" or "sparklies." The luminance portion of a 
picture can also show the effects of noise. Noise there appears as 
the black and white particles known as snow. Noise in the picture 
can be caused by inadequate signal- levels or by electrical inter- 
ference that's overriding the signal level . Noise can also affect 
the sound portion of the video signal , showing up as mainly as 
hiss. 

Carrier-to-noise ratio 

Abbreviated as C/N , the carrier-to-noise ratio is a comparison 
of the power contained in the downlink signal to the amount of 
noise, with the result supplied in decibels. Obviously, the higher 
the carrier and the lower the noise, the better the picture. 

Beamwidth 

A dish has the capacity to accept some signals and reject 
others, although it can not select certain transponders of one 
satellite while rejecting the signals of other transponders of the 
same satellite. Instead, a dish has the ability to respond to one 
selected satellite while rejecting the signals of other satellites. 



That is an important characteristic since all satellites use the 
same downlink frequencies. In order for a TVRO system to 
process signals from several satellites, it is necessary to re-aim 
the dish. 

Beamwidth is a measure of a dish's ability to select the signals 
from one satellite while rejecting those from others. The nar- 
rower the beamwidth, the more selective the dish. One of the 
advantages of dishes having larger apertures is that they are more 
selective. 

The shroud 

A few dishes are equipped with a metallic ring mounted 
around the perimeter. That ring is called the shroud. Measuring 
from a minimum of 6 inches to as much as 18 inches, and 
mounted at a right angle with the surface area of the dish, its 
purpose is to block interfering signals from arriving at the sides. 

Reception window 

A small movement of the dish in any direction, either in 
elevation or in azimuth, or both, is equivalent to a large motion in 
outer space. As a result, even a small change in the position of the 
dish can produce a weakening of the received signal or its 
complete loss. There is, however, a small area, called the recep- 
tion window, through which the dish can be moved without 
seriously affecting reception. The reception window can be 
visualized as being parallel to the dish and located a few feet 
away from it. See Ftg. 5. 




TVRO DISH 



FIG. 5— BEST SATELLITE-TV RECEPTION occurs when signals are re- 
ceived through a small reception window. 



The spherical dish 

Although a parabolic dish is the more widely used in TVRO 
installations, a spherical dish does have some significant advan- 
tages. One of those is that its signal reflection accuracy can be 
excellent, with a sharper area of focus than that of a parabolic 
reflector. 

Also, unlike the parabolic dish which must be precisely point- 
ed at a selected satellite, the spherical dish (sometimes also 
called a circular dish) does not need to face a satellite directly. In 
fact, it can be as much as 20° off of a direct line and still produce a 
usable signal , The result is the spherical dish can focus on several 
satellites simultaneously; the focal point for each satellite will, of 
course, be at a different location as shown in Fig. 6. 

The spherical dish is generally a fixed-in-position type, con- 
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sequent! y its support can be made quite substantial and may be 
desirable in areas where wind loading is a significant factor. It is 
also a suitable type where signal pickup from two adjacent 
satellites is all that is wanted. 

The chief disadvantage of the spherical dish, and one that has 
diminished its popularity for TVRO systems, is its very long 
focal length, often 12 to 20 feet. 



DISH 
SURFACE 



_-^^-lS~^. -*• FOCAL POINT 
^<S— _- SATELLITES 




SATELLITE A 




V 



FOCAL POINT 
SATELLITE A 




SATELLITE I 



FIG. 6— A SPHERICAL DISH can receive signals from more than one 
satellite, with each satellite having its own independent focal point. 



Mounts for parabolic dishes 

The mount used for a dish has two functions: the first and more 
obvious is that it must support the dish, an important considera- 
tion but particularly so in areas having occasionally strong 
winds. The other requirement is that the dish must face a selected 
satellite. 

The simplest support is the fixed mount. Its chief advantage is 
that it is permanently fixed in position, requiring no further 
adjustment once good signal reception is established. Further, 
such a mount can be reinforced so as to tolerate substantial wind. 
The most serious disadvantage is that the dish is restricted to 
pickup from one satellite only. In some instances that may be 
desirable, as in the case of a newspaper using the services of just 
one satellite, or a cable-TV earth station that communicates with 
and receives signals from a designated satellite. In some areas 
signal blockage by trees or buildings permits the use of one 
satellite only. 

For the average TVRO owner, though, a preferable mount is 
the Az/El type. The Az/El (AZimutlr/ELevation) has two axis of 
movement: azimuth and elevation. Adjustments in positioning 
can be made along either axis and those adjustments can be 
handled either manually or by motorized control, at the dish or 
remotely. The difficulty with such mounts is that making a 
change in azimuth can affect a change made in elevation. 
However, with an Az/El mount, the dish can be made to point at a 
number of satellites and if a record is made of the positioning 
points, moving the dish from one satellite to another is possible, 
but tedious. 

The most popular mount tor TVRO installations is the polar 
mount. With the polar mount, just the angle of azimuth needs to 
be changed, with adjustments in elevation being made automat- 
ically. A support of that kind can be controlled ai the dish site or 
remotely from the home. 

TVRO site selection 

A prime requirement fora TVRO system is a clear Sine of sight 
to a minimum of one, and preferably more, satellites in geo- 
synchronous orbit. The dish must have a clear view of a certain 
portion of the southern horizon with no buildings, hills, or trees 
blocking the downlink microwave -signals. 

A preliminary examination of a proposed site for dish will 
sometimes quickly determine if a TVRO system is feasible. A 
good way to make that examination is to make a preliminary site 
overview sketch as shown in Fig. 7. Note the variety of factors 
taken into account in that sketch. Among the things often over- 
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FIG. 7— A SITE SURVEY SKETCH. Note the variety of factors that the 
survey should account for. 



looked are the connections between the dish and the house. Your 
sketch should indicate the length of coaxial cable that needs to be 
run from the site to the satellite receiver in the home. Make 
allowance for the fact that the receiver may be on an upper floor 
or in a room not immediately adjacent to where the cable enters. 
A good installation technique is to route all connections between 
the dish and the house through PVC pipe that's buried under- 
ground. Special sealants are available for closing the entrance 
and exit of the pipe to prevent water entry. 

Another factor to be considered while doing your site survey is 
the fact that the dish will need to be supported not only in terms of 
weight but also wind stress. Thus, a concrete pad, which in- 
volves the mixing and pouring of one or more cubic yards of 
cement, is needed. 

If a preliminary site survey is satisfactory, the next step is to 
use a site tester. The site tester shown in Fig. 8 is one of various 
types that can be used. The device looks like a miniature tele- 
scope, but it does not have a lens. Instead, it has an elevation 
plate calibrated in degrees, a bubble glass to help you keep it 
level, and a built-in compass. The device is used to give a prior 
indication of what satellites can be viewed and what obstruction 
(i.e. tree) removals may be necessary. 

Here are some factors to consider when selecting a site. Not 
only must the dish have a clear line of sight to the satellites, but 
there should be no overhead power-lines since the electrical noise 
produced by those can override the signals. The selected site 
should be clear of existing underground installations: phone 
lines, power lines, storm drains, etc. It is also advisable to check 
with municipal or township authorities to leam if there are any 
restrictions on satellite-dish installation. In some instances, it 
may be necessary to obtain the cooperation of neighbors for tree 
removal or site clearance. 

Following pickup by the dish the signals will be processed by 
equipment mounted on or near the dish, but ultimately the 
signals will need to be brought into the home. The maximum 
distance between thedish and the home should be about 300 feet, 
but remember that the shorter the cable, the less the signal loss. 
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FIG. 8— IF THE RESULTS of the sfte survey are satisfactory, the next step Is 
to use a site tester such as the one shown here. 

There is always the possibility of microwave telephone-inter- 
ference since phone companies operate over the same frequency 
range as satellite-TV signals. That is not a problem, unless the 
dish site is in the path of such transmissions. 

In addition to the information given by the site tester, it is 
necessary to know the azimuth and elevation heading of the 
various satellites for any particular dish site. That information is 
often available in the form of a computer printout from dish 
manufacturers. There are also commercial services that supply 
such data. The azimuth and elevation readings, plus the informa- 
tion from the site tester, will give you a preliminary indication of 
which satellites will be available at the selected site. 

Foundation types 

We mentioned earlier that a concrete pad or foundation is 
required in a TVRO installation. There are several types of 
foundations. One type consists of a single slab of reinforced 
concrete (see Fig. 9). Its advantage is that it distributes the weight 
of the dish and the forces pushing against it over a large area. The 
slab mount may be necessary in area where the soil is loose or 
where there is a drainage problem. When installing that type of 
foundation, it will be necessary to construct forms to hold the 
cement and it is also advisable to use a gravel base before pouring 
the cement. The single pole support of the polar mount must be 
imbedded in the center of the cement slab and must be absolutely 
vertical. The depth of the pole in the cement shouid be at least 
two feet. As the pole is pushed into the gravel base and as the 
cement is poured, make repeated checks of the pole using a large 
bubble glass to make sure the pole is vertical. The concrete base 
itself has no kind of orientation. Its only functions are to supply 
support and rigidity for the mount. 

After the cement has been poured, it should be allowed to 
cure. The cement should be watered lightly about once or twice a 
day, but the dish should not be mounted, preferably for a week. 
How fast the cement will cure will depend on the ambient 
temperature and moisture content of the air. Cement should not 
be poured if there are predictions of rain. 

Another type of foundation is the pier mount, shown in Fig. 
10. A pier mount is used where a low frost line prevents the use of 
a slab. An X-frame consisting of a series of wooden beams can 
be used as a dish support, supplemented by a concrete pad. The 
footing supplied by the pier resists movement in any direction. 

The choice of the type of foundation is often dictated by 
conditions at the sight. If the site is very rocky it may not be 
possible to drill pier holes and so a slab foundation may be 



necessary, especially since it can be poured directly over rock. 
If you need help in installing the foundation, some small 
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FIG. 9— A SINGLE SLAB con Crete found at Ion for a polar mounted satellite 
dish. 

contractors who are experienced in working with house founda- 
tions can be consulted and in some instances they will take on the 
job. In addition, manufacturers of dishes often supply sugges- 
tions about dish supports, complete with plans and dimensions. 

The dish and its environment 

A dish is not an object that can be readily concealed. For that 
reason there may be some apprehension on the part of family 
members or neighbors about its appearance. The usual location 
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FIG. 10 — PIER MOUNTS can be used where a low frost line makes using a 
slab foundation impractical. 

for a dish is somewhere near the rear of the house, generally in an 
area that isn't otherwise used. A dish can be situated in a tree or 
shrub area provided that none of those obstruct the front of the 
dish as it sweeps through its arc. 

From a low-noise viewpoint, the higher the dish is in the air, 
the better. There are instances of roof mounts, but generally 
those are in commercial applications. The roof must be strong 
enough not only to support the dish but the wind force to which 
the dish is subjected. Such installations require the approval of 
town or city authorities. In some instances it may be necessary to 
obtain a variance to avoid violating local building codes. R-E 
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Now-a-days everybody's talking price. The 
ERI 7000 Satellite Receiver is just what the 
low-budget system installer needs, without 
sacrificing picture quality. 

Many satellite receiver manufacturers 
camouflage their receivers operating ability 
with lots of lights, meters, dancing 
numbers* whistles, and bells., We at Elec- 
tronic Rainbow think the... 

1. Picture Quality 

2. Serviceability 

3. Value for the Money Spent 

are the most important features. 

The ERI 7000 is a satellite receiver with few 

frills, just a darn good picture at a price you 
can afford. 

We know maintenance is often a problem. 
Our modular construction is the most ad- 
vanced system on the market today. When 
something goes wrong, unplug the section 
with the problem and insert a new module. 



In a few minutes your ERI 7000 is back in 
business. All other receivers are subject lo 
sending the receiver to a service center or 
back to the factory. This takes weeks of 
turn around lime and you have a very upset 
customer. 

Ease of operation and simplicity of design 
the ERI 7000 Satellite Receiver features: 

• L. E. D. Bar Signal Strength Indicator 

• fully Tunable Audio 

• Polarity Selector 

• Full Band Variable Frequency Tuning 

Every dealer can do most of the repairs 
themselves. The receiver is made' up of 4 
plug in modules. 

1. Power Supply Module 

2. 70 MHz Amp, Module 

3. Video Module 

4. Audio Module 

With this superior design and engineering, 
you can expect years of trouble free perfor- 
mance, 
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Satellite 
Receivers 



Along with the satellite dish, antenna, and 
downconverter, the satellite receiver is an 
important part of any TVRO system. 



THE SATELLITE RECEIVER IS ONE OF THE FEW PARTS OF A TVRO 

system that is located indoors. It's main function is to convert 
signals from the LNA so that they're compatible with yourTV or 
video monitor. 

One of the first specifications that you'll notice about the 
receiver is the number of channels it can receive. A receiver with 
24-channel capability is best, even though not all satellites have 
24 transponders (some are equipped with 12 or even fewer). 
There are some satellite receivers designed for single-channel 
input. Those are called dedicated satellite receivers and arc not 
for general home use. (They arc usually used commercially to 
pick up, for example, news from one satellite or programs from a 
cable company's single satellite.) The use of a dedicated satellite 
receiver does have its advantages, though. Because you only 
want to receive one channel, the receiver is a fixed-tuned type. 
So the tuning control , once set, seldom requires readjustment. A 
fixed mount for the dish is generally used with such receivers, so 
once the dish's azimuth and elevation are set to focus on a 
particular satellite, adjustments are no longer required. 

The second type of receiver (and the one commonly used with 
in-home TVRO systems) is known as afrequency-agile satellite 
receiver because it has the capability of tuning from one channel 
to the next. Such a receiver is shown in Fig. I. 

Tuning frequency-agile receivers 

The first step in tuning the in-home satellite receiver is to make 
sure that the dish is facing the selected satellite. Then you must 
select (using a rotary dial or a pushbutton selector) one channel 
from among the 12 or 24 offered by the satellite. 



The receiver will also be equipped with a control (usually 
labeled v/h or vert/horjz) that lets you select between signals 
that are vertically or horizontally polarized. Although the polar- 
ity of many channels are published, using the v/h control is so 
quick and easy that you may not want to bother using the 
published information. No matter what, you'll be right half the 
time! 

The double-conversion receiver 

The output of a C-band LNA consists of audio and video 
signals that are frequency modulated onto a microwave carrier in 
the downlink frequency band (3.7 to 4.2 GHz). From there they 
are fed either to an external downconverter or directly to a 
receiver. 

In the double-conversion (or dual-conversion) receiver, there 
is no external downconverter — the signals are brought directly 
from the LNA into the receiver as shown in fig. 2. In that 
arrangement, all of the downconversion is handled directly in the 
receiver itself. That's a bit of a disadvantage — bringing the 
microwave signal from the antenna to the receiver requires spe- 
cial, expensive coaxial cable. Signal losses become very critical. 

Tlie first downconversion is accomplished by a mixer/local 
oscillator arrangement. The first mixer is used to heterodyne the 
downlink signal and the first-local-oscillator signal, producing 
an IF of 1 100 MHz. (Heterodyne means to mix two frequencies 
together to produce sum and difference frequencies.) The selec- 
tion of the IF or mtermediate Frequency is arbitrary and is a 
manufacturer's choice, but 1100 MHz is typical. 

Like all IF stages, the first IF is an active filter, and supplies not 
only selectivity but gain as well. Although the diagram shows a 
single block, the IF section consists of a number of stages. 




FIG. 1— SATELLITE TV RECEIVER. Features Of this unit (KLM Sky Eye 
v I i ::. . Include variable speed scanning tor fast scanning of the satellites or 
frame-by frame viewing of each of the 24 transponders of a satellite. Note 
that this receiver uses an external downconverter, shown beside it. 
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FIG. 2— A DUAL-CONVERSION SATELLITE RECEIVER takes the 4-GHz 
input from the LNA and uses two locat-oscttiator/ mixer combinations to 
convert It to a 70-MHz signal that is then demodulated. 



The bandwidth of the modulating waveform for both the up- 
link and downlink signals is 36 MHz. Technically, that should be 
the bandwidth of the IF stages. But in many receivers, the 
bandwidth is restricted to 28-30 MHz. There's a good reason for 
doing that — it results in an improved signal-to-noise ratio (SIN). 
By narrowing the bandpass of the IF, noise on the outer limits of 
the bandpass is rejected. At the same time the gain of the IF 
amplifiers is increased because of the narrower band. However, 
in narrowing the bandpass of the IF, some picture quality is 
sacrificed. But because of the increased S/N, that's a tradeoff that 
seems worthwhile. 

Following the 1100-MHz IF section, the signal is sent to 
another mixer/local-oscillator circuit, known appropriately as 
the second mixer/second local oscillator. The local oscillator 
here is at a frequency that is 70 MHz higher than that of the first 
IF, namely 1 170 MHz. The output of this circuit is a second IF of 
70 MHz. As we'll see shortly, that is the same frequency as the 
output of an external downconverter. 

In a double-conversion arrangement, the change in earner 
frequency is accomplished in two steps, with both of these steps 
taking place in the in-home receiver. While the double-con- 
version setup does make use of two local oscillators (a first and a 
second), only the first local oscillator is tunable. Since the IF 
remains the same for any of the 24 channels tuned in, the second 
local oscillator is a fixed-tuned type. 

While this type of double-conversion receiver eliminates the 
need for an external downconverter, we have a problem of bring- 
ing the microwave signals in from the outdoor LNA — because of 
the very high frequencies of those signals, cable losses become a 
serious problem unless special, expensive coaxial cable is used. 
Therefore, dual -conversion receivers that use external downcon- 
verters are much more popular. 

External dual downconversion 

Even though the downcon verting circuitry is located in a 
separate, externally mounted component, we can (and will) still 
think of the satellite-receiver/external-downconverter system as 
an integrated unit. The first part consists of dual mixers/local- 
oscillator circuitry and the second part consists of demodulators 
and amplifiers. 

The only major difference between this type of system and the 
system that we looked at previously is that it's housed in two 
separate cabinets, one of them outdoors. In a typical setup, the 
dish-mounted downconverter first changes the downlink band 
from 3.7—4.2 GHz to 850 MHz and then, using a second local 
oscillator/mixer arrangement, has another downconversion step 
resulting in a 70 MHz carrier. That setup is shown in Fig. 3. That 
70-MHz IF output is then brought to the in-home receiver using 
standard RG-59/U coaxial cable. That's the real advantage of this 
system. (Remember the problems we had with the coaxial cable 
when all downconversion was handled indoors.) 
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FIG. 3— BASIC ARRANGEMENT of dual-downcortverslon component, 
mounted outdoors. 



Single downconversion 

Another popular receiver used today is the single-downcon- 
version type, as shown in Fig. 4. In that type of system, al! of the 
downconversion takes place in an externally located component. 

A disadvantage of single-conversion receivers is that of image 
signals that can be produced by the single downconversion 
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FIG. 4— IN SINGLE-CONVERSION SYSTEM using an external downcon- 
verter, the local oscillator is tuned by DC voltage from a power supply in 
the satellite receiver. 

process. To minimize that possibility, single-conversion satellite 
receivers may be equipped with an image-reject mixer. 

Tuning 

In an ordinary (superheterodyne) AM or FM receiver, tuning 
is done by varying the frequency of the local oscillator and the 
RF amplifier (if present). For satellite -signal reception, the LNA 
can be considered to be the RF amplifier, but it's not tunable. As 
shown in Fig. 4, tuning is done by changing the local-oscillator 
frequency by varying its DC voltage. The local oscillator, then, is 
also known as a voltage-controlled oscillator (VCO). For double- 
conversion units, only the voltage of the first local oscillator is 
changed, as shown in Fig. 5. While the IF of 70 MHz is close to 
the frequency of one of the low-band VHF channels, it is not 
suitable as is for input to the antenna terminals of the TV receiver 
because the video is frequency modulated — it is incompatible 
with NTSC standards. 

To meet the processing requirements of the television receiver, 
it is first necessary to recover the original baseband signals, and 
then to remodulate them, using frequency modulation for the 
sound and amplitude modulation for the video. The carrier 
frequency selected is usually that of VHF channel 3 or channel 4. 

During the uplink transmission process, a dithering technique 
was used, a method of pre-emphasizing the higher-frequency 
components of the video signal. Its function is to compensate for 
a characteristic of video demodulators, whose noise output is 
greater at the upper end of the video band. Because the dithering 
technique shifts the 6-MHz satellite signal up and down the 36- 
MHz satellite-transponder spectrum (thus spreading out the 
transmission energy over a wide frequency band), it also can 
reduce the interference to/from terrestrial microwave links. To 
counter the effects of dithering, a video de-emphasis filter cir- 
cuit, called a clamp, is used. Clamping is essential to prevent the 
picture from flickering at the rate of 30 Hz. 

The audio signals 

Just as a terrestrial TV signal uses a subcarrier to carry the 
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colorburst signal at 3.58 MHz, the subcarrier technique is also 
used by the down link transmission , The sound subcarriers can be 
at 5.6, 5.8, 6.2 or 6.8 MHz. The satellite receiver will be 
equipped with a control to permit subcarrier tuning by means of a 
tunable audio demodulator. The sound output will be mono, but 
stereo can be had through the use of a pair of audio demod- 
ulators, one for left channel sound, the other for right channel 
sound. Some receivers, such as the one shown in Fig. 6, are 
equipped with a pair. Others require an add-on component. 

The audio demodulators are equipped with filters so as to 
select the correct audio subcarrier. The frequency range of the 
audio is from 15 Hz to 15 kHz, comparable to that of terrestrial 
FM broadcasts. Some satellite transponders supply audio infor- 
mation only and that is always stereo. 

Remodulation 

The demodulators recover the original video and audio base- 
band signals, and these are then remodulated in the proper NTSC 
format onto either VHF channel 3 (60 MHz-66 MHz) or VHF 
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channel 4 (66 MHz-72 MHz). The output of the remodulator is 
connected to the antenna input terminals of a television receiver. 
In some instances, the satellite receiver and the remodulator 
are integrated, forming a single unit. However, there are some 
satellite receivers not equipped with a remodulator. The inte- 
grated type is obviously more convenient. 

Features 

You cannot say that satellite receivers are all alike any more 
than you can say that all hi-fi receivers are alike. Let's look at 
some of the differences in the features of satellite receivers, 
starting with tuning. 

Various tuning methods are used in satellite receivers. Con- 
tinuously tuned dials are available as are detent or click-stop 
types. The dial can simply be a rotary type with channel numbers 
around the knob. It could also be a linear, illuminated slide-rule 
type marked with channel numbers, (To avoid crowding, only 
even or odd- numbered channels from 1 to 24 may be indicated, 
but that does not mean all the channels cannot be received.) 

Some receivers will offer a digital readout of the channel 
number. And some offer a tuning meter thai indicates signal 
strength. The tuning meter is helpful in several ways. If the 
satellite receiver uses continuous tuning (as opposed to detent 
tuning), it can aid in tuning accuracy indicating when maximum 
signals are being received. It can also be used to help peak the 
signal when making azimuth and elevation adjustments of the 
dish. If the receiver isn't equipped with a tuning meter, the 
picture, as seen on the television screen, can be used instead, but 
the tuning meter is a much better approach. The tuning meter 
also supplies an indication of the comparative signal strengths of 
the various transponders. 

A Surface Acoustic Wave (SAW) filter is used in modu- 
lators, receivers, demodulators, converters, decoders, and sig- 
nal processors. The advantage of a SAW filter is that it is capable 
of delivering an almost ideally shaped IF bandpass waveform 
(see Fig. 7) to the input of the video demodulator, without the 
need for special alignment. At all operating frequencies and 
band widths, SAW filters can have a very flat response over the 
passband region, with a variation of less than ±.5 dB. The 
problem in using a SAW filter is that it has a high insertion loss, 
usually around 30 dB, but that can be overcome through the use 
of additional IF amplifier stages. The use of a SAW filter, plus the 
need for extra stages of IF amplification, adds to the cost of the 
receiver, but the result is pictures that are less noisy and have 
greater freedom from interference. Unlike other filter types, 
SAW filters do not require fine tuning or adjustments. 

SAW filters are made on various piezoelectric substrates, the 
two most common being lithium niobate (LiNb03) and ST- 
quartz. A major advantage SAW filters over L-C filters with 
comparable shape factors is that SAW filters fit easily on a 
printed-circuit board because they are small and are packaged in 
sealed containers. 

There are two major types of SAW filters. The first is a SAW 
transversal filter. Those filters can be designed over a wide range 
of center frequency, bandwidth and temperature requirements, 
have excellent passband behavior and stopband rejection. They 
can be used in a wide range of signal-processing applications. 
The second type is a SAW resonator filter. They are used for | 
narrow-band circuitry in the 30- MHz to 1-GHz (or higher) range. 

Video-output terminals are often included in the satellite 
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FIG. 7— SHARPNESS OF RESPONSE of SAW filter used In an IF stage. 
Note the center frequency of 70 MHz. 

receiver. That's important if you plan to use the baseband audio 
and video signals for your VCR, for example . The output imped- 
ance is usually 75 ohms and can be handled by coaxial cable such 
as RG-59U. From that terminal, the signals can be led into an 
external modulator, or, as an alternative, supplied to a vid- 
eocassette recorder. Since these units are equipped with a modu- 
lator section, the use of a separate modulator will not be 
required. 

The receiver may be equipped with a baseband-signal-level 
control. The signal level should be 1. 25 volts, peak-to-peak. A 
simple way of adjusting that control is to display a picture on the 
TV set and then set the control for the best results. If the picture 
tears or skews, the signal level is too high. If the picture seems to 
be weak, the video signal level is inadequate. In either case, 
vaii at ion of the control should improve the picture. 

The channel- cali brat ion control is often mounted on the rear 
apron of the receiver. It is used to make sure tuning is correct, 
regardless of the quality of the picture. When making adjust- 
ments, the channel-calibration control takes precedence. It is the 
first one adjusted. Once tuning accuracy is established, make 
signal level adjustments if required. 

Remote control is a feature that some satellite receivers come 
equipped with . Being able to select any one of 24 transponders 
from your chair is certainly a convenience. It isn't necessary, of 
course, but... 

The fine tuning control is used for producing a peak picture . 
However, it is difficult to adjust the tuning control and get 
observable results unless you have a test pattern to look at. 
Motion in the picture makes peaking very difficult. 

A video- inversion switch can be useful. Some satellites use 
signal scrambling in an effort to make sure that only paying 
subscribers of cable TV, can watch their programs. One way of 
doing that is to invert the video signal. Some satellite receivers 
are equipped with a decoder which is, in effect, a video inverter. 
The video inverter is useful only if signal inversion is the type of 
scrambling used. 

Speed scanning is a method in which satellite channels are 
tuned in automatically. Scanning can be single-speed or two- 
speed. With single-speed scanning all the channels are dis- 
played, successively at a constant rate. The problem with this 
type of scanning is that there may not be enough time to view a 
picture and make a decision to watch or to manually override the 
scanning action. As a solution to this problem some satellite 
receivers have two speed scan, a technique in which the scanning 
action becomes much slower when tuning across an active chan- 
nel, supplying the opportunity for a longer look at the picture. 
Scanning is much more rapid between channels. 

Audio selection is desirable because there are four basic 
formats used by satellite transponders for the transmission of 
audio signals. Those include mono (single channel) sound, ma- 



trix stereo, discrete stereo, and multiplex stereo. However, the 
sound, whether mono or stereo is ultimately delivered to a 
television receiver, but that receiver most likely has only single- 
channel capability. Further, television sound is not only mono 
but, with most TV's, it has exceptionally poor quality. However, 
there are several ways of overcoming the sound limitations of the 
TV set. The decision to transmit mono or stereo audio is not 
determined by the transponder, but is decided upon at the time of 
transmission of the uplink signal. 

Stereo synthesizer 

Even if a satellite's transponder transmits only mono, it is 
possible to change it into a synthetic form of stereo by using an 
add-on stereo synthesizer. However, stereo sound isn't automat- 
ically hi-fi sound, but is a step on the way to achieving more 
realistic sound. Used along with a hi-fi system, the synthesizer 
can yield good results. 

Stereo processor 

A stereo processor is another TVRO add-on component. Un- 
like the stereo synthesizer, it is capable of supplying true ster- 
eophonic sound (as long as the satellite is transmitting stereo 
information), A stereo processor may also be equipped with one 
or more headphone jacks, permitting listening privacy. 

The tuning range of the processor is from 5.5 MHz to 8.0 
MHz, permitting the selection of any of the audio subcarriers of 
the downlink signal. In some stereo processors, the IF band- 
width is selectable and can be either 1 50 kHz or 500 kHz . With a 
naiTow bandwidth, gain is increased — that's desirable under 
conditions of low-signal strength. At the same time, the narrow 
bandpass reduces the noise level, some musical information can 



w 


1 


' 


w 

SKT-TEC *|ffi!ffi£ 






r 1 -*■, «♦ 




ASOOOr uTturtE rv hccimh 

ISKT-TTCI 


1— *ao nnt -, S4DOO 


■ 

w»T** *f wet init 





TWO-CH AN NEL S OU N D. Some receivers can have stereo capab i I Ity a d ded 
to them through the addition of an external stereo demodulator. 



be lost. Conversely, a wider bandpass means gain is lowered, the 
noise level may be higher, but all of the music will be heard. 

Tunable audio 

Since, with terrestrial TV, sound is an automatic accompani- 
ment of the picture, the concept of tunable audio may initially 
appear to be somewhat strange. With a satellite receiver 
equipped with a tunable audio feature it is possible to listen to a 
musical program without watching a picture. The audio-tune 
control on the Front panel of the satellite receiver can be used to 
optimize sound pickup or for the selection of a sound-only 
program available on some transponders. 

Remote control 

If you have a fixed-mount dish, you don't have to worry about 
adjustment — once you have the azimuth and elevation set and the 
dish is focused correctly on a desired satellite. With the polar 
mount, the dish can be aimed either at the dish site or from the 
home. Dish position control from the home is the more desirable 
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TABLE 1— VIDEO SATELLITES 



Position 


Existing 


Mid-84 


Late-84 


143°W 


F5 


F5 


F5 


139°W 


RR 


F1R 


F1R 


134 W 


G1 


G1 


G1 


131°W 


F3 


F3 


F3 


127"W 


D4 


D4 


04 


123°W 


W5 


W5 


W5 


ii9*w 


F1/F2 


S1 


S1 


117.5<W 


AC3 


AC3 


AC3 


IH'W 


A3 


A3 


A3 


112.5"W 


AC2 


AC2 


AC2 


iorw 


AB 


AB 


AB 


106°W 






GSA1 


104*W 


AD1 


AD1 


AD1 


103°W 






GSA2 


99°W 


W4 


W4 


W4 


95°W 






T302 


95°W 


01 /D2 


D1/D2 


01/02 


91 "W 


W3 


W3 


W3 


87°W 


D3 


D3 


D3 


83*W 


F4 


F4 


F4 


79°W 


W1/2 


W1/2 


W1/2 


76°W 


T301 


T301 


T301 


74°W 




Q2 


G2 


72 «w 




F2R 


F2R 


7CTW 






S2 



Note; Satellites are identified as follows: 

A = ANIK (Telesat Canada), = COMSTAR (Comsat), 
F - SATCOM {RCA American), G = GALAXY 
(Hughes). GS = GSTAR (GTE), S = SPACENET (GTE 
Spacenet), T = TELSTAR (AT&T), W = WESTAR 
(Western Union) 



not only for convenience, but also for quick and accurate adjust- 
ment from one satellite to another. 

The remote control unit is a memory device .Once the position 
of the dish has been entered into the memory, the dish can always 
be made to return to a specified position. 

Since more satellites are being lofted (See Table I for a list), 
the remote control memory should have a capacity exceeding that 
of the present satellite population. It is possible to get a remote 
dish-control console that can program and recall up to 50 satellite 
positions. The component may also have a digital selection and 
readout panel to keep the viewer advised of the dishes position 
during programming, recall, or manual control. Other features 
could include single-knob polarity control and full east-west 
manual control with travel readout. 

Switching 

TV receivers are now being used as display devices for a 
variety of video products including terrestrial TV broadcasting, 
satellite TV, videocassette recorders, videodisc players, and 
videogames. Switching from one of these program sources to the 
other can be bothersome because of the tangle of wires that is 
sure to result when you start switching cables from one unit to 
another. An alternative method, and an easier one, is to use a 
video switcher. The simplest is an A/B switcher, but that has only 
a two program source capability (for switching between cable 
TV and your satellite receiver, for example). A better add-on 
component would be a switcher that can handle four, five, or 




even more different signals. 

Video switchers are passive devices and all of them have a 
certain amount of insertion loss, that is, they will produce some 
small decrease in signal strength. For the average signal source 
that has adequate level that's not a problem. But for marginal 
signals it may mean the difference between a viewable and a non- 
viewable picture. There may also be the possibility of signal 
leakage from one program channel to another, so good channel 
isolation is essential. 

The television receiver 

For a TVRO system , the television receiver is the final step in a 
long link of components, starting with the dish, the feed, the 
LNA, the downconverter, the satellite receiver, plus the possible 
inclusion of some add-on devices. The total cost of a TVRO 
setup depends on a number of variables, beginning with the type 
and size of the dish, but can easily be several thousand dollars or 
more. 

Although it isn't generally regarded as such, the television 
receiver is an integral part of every TVRO arrangement. Possibly 
because of the cost of a TVRO installation, the usual tendency is 
to "make do" with the existing TV set. Whether such a decision 
is a wise one or not depends directly on the TV receiver, A 
satellite system can deliver superb pictures with a quality com- 
parable to that of a studio monitor. The TV set should have good 
field interface and good horizontal and vertical resolution. Con- 
necting a TVRO system to a television receiver having poor or 
just average picture quality just doesn't make economic sense, A 
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SOME RECEIVERS, such as the one shown here, are intended for dedi- 
cated operation. They are set at the factory for only one transponder. 



FIG. 8— IF A NUMBER OF TV SETS are to be connected to the remodulator, 
or re modulator-equipped satellite receiver, a line amplifier may be re- 
quired. The line amplifier connects to a signal splitter whose output feeds 
the antenna input terminals of the TV sets. 

TVRO can also be used with a projection unit or a monitor. 

Multiple-set operation 

The output of the remodulator in the satellite receiver is the 
equivalent of a VHF channel 3 or 4 signal. That signal can be fed 
into one or more television receivers with the help of a signal 
splitter, a type of balun, a balanced-to-unbalanced transformer. 

If the output of the satellite is to drive a number of TV sets, it 
may be necessary to use a line amplifier inserted between the 
satellite receiver and the input to the television sets. The output 
of the line amplifier is brought into the splitter and from the 
splitter to each of the TV receivers. (See Fig. 8) 

One of the problems in connecting the satellite receiver to one 
or more television sets is that while the output of the receiver is 
75 ohms, the input to the VHF terminals of a television receiver 
can be either 75 ohms or 300 ohms. For 75-ohm inputs coaxial 
cable is used; for 300 ohm inputs twinlead is required. 

Unfortunately, there is no standardization and so the input at 
the VHF antenna terminals can be either 75 or 300 ohms. 
Therefore, the input to the signal splitter will be 75 ohms but its 
output may present a problem. You will need an output for every 
television set to be used. But not all the outputs will be the same, 
it depends on the input impedance requirements of each televi- 
sion set. R-E 
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Getting the satellite-TV signals from the dish 
to the receiver is not a simple matter. In this 
article, we'll look at the components between 
the dish and the receiver, including the 
feedhorn, waveguide, LNA, and 
downconverter, and the important roles they 
play in a TVRO system. 



WE VE ALREADY LOOKED AT THE DISH, AND SAW THAT ITS JOB IS 

to gather the signal from a satellite and focus it on a feedhorn. 
The feedhorn is the first of a series of important stages in the 
processing of a satellite signal for use by a satellite receiver. In 
this article we'll be looking at those stages- — the feedhorn, wave- 
guide, LNA. and downconverter — and see how they work and 
why they are so important, 

Feedhorns 

The relationship between the dish and the feedhorn is very 
straightforward. The dish must collect as much signal energy as 
possible and focus as much of it as possible onto the feedhorn. In 
turn, the feedhorn must "see" the maximum surface area of the 
dish — not too much or too little. 




MARTIN CLIFFORD 



There are several different feedhorn arrangements. The most 
popular and widely used is the prime-focus feedhorn, so-called 
since the feedhorn is placed directly at the focal point of the 
signals. That is an easy, economical arrangement, but it does 
mean that the positioning of the feedhorn with respect to the dish 
is critical. Misalignment degrades the signal-to-noise ratio. 

The entrance to the feedhorn may be equipped with a series of 
concentric rings. Such a prime- focus feedhorn is known as a 
scalar feedhorn (see Fig. 1) and the rings are used to help direct 
microwave signals that are in the general area of the feedhom into 
the opening of the waveguide. Most of the energy reflected by the 
dish comes from the inner three- fourth's of the surface area, thus 
the area of the dish nearest its perimeter is the least effective in 
terms of signal reflecting. That doesn't mean that that area of the 
dish is wasted, for it does work as a shield against the pickup of 
thermal noise. The advantage of the scalar feedhom is that it 
gathers more signals from near the perimeter of the dish. 

Another type of feedhom arrangement is known as a Cas- 
segrain system see Fig. 2). It uses two reflectors. One of those is 
the dish itself, with another, secondary reflector positioned at the 
focal point. That second reflector has a surface in the shape of a 
hyperbola and because of its shape it is called a hyperboloidal 
subre flee tor. The sub reflector, positioned at the focal point of the 
dish, reflects the signals it receives from the dish through an 
opening in the center of the dish, to the LNA, which is mounted 
at the rear of the dish. 

A Cassegrain system has a higher ratio of dish gain to tem- 
perature and in that respect is superior to the prime-focus 
feedhom, but the system costs more and is more difficult to 
adjust. However, a prime- focus feedhom does supply better side 
lobe performance. Since the secondary reflector is in the path of 
incident signals from a satellite there is a certain amount of signal 
loss, which is known as aperture blockage. 
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FIG. 1— A SCALAR FEEDHORN is a prime focus feedhorn whose entrance 
features concentric rings to help gather the reflected signal. 
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FIG. 2— IN THE CASSEGRAIN SYSTEM, the signal Is reflected through an 
opening in the center of the antenna to the LNA, which is mounted In the 
rear. 

There are various ways of overcoming the design faults of the 
Cassegrain system. One technique is to use a larger dish to 
compensate for aperture-blockage losses. The Cassegrain sys- 
tem is used in commercial applications, but rarely in home 
TVRO's. 

Waveguides 

Just as the signals picked up by a TV antenna need to be 
delivered to the input of the TV receiver, so must the signals 
concentrated at the feed be delivered to an antenna (remember, 
the dish itself is just a reflector, not an antenna). That is the 
opposite of TV broadcasting in which the signal is picked up by 
the antenna and then delivered to a receiver. In satellite TV, the 
signal is first delivered to the transmission line, here a wave- 
guide, and it is the waveguide that supplies the signal to the 
antenna. 

A waveguide is used instead of coaxial cable or twin lead since 
it performs more efficiently at microwave frequencies. Thus, it 
has a lower dielectric loss than coaxial cable. In coax, the 
dielectric is a plastic material; in waveguide it is air and air has a 
very low amount of signal loss in the GHz region. 

As the frequency of a current is increased, it tends to flow 
closer to the surface of its conductor. That is known as skin 
effect, and because of it the current behaves as though the volume 
of the conductor had been reduced. A waveguide is quite like a 
solid conductor, except that the unused inner portion of the 
conductor has been removed. In appearance it resembles a rec- 
tangular or circular pipe as shown in Fig. 3. The waveguide not 
only confines the signal but protects it from external electrical 
disturbances. 

Technically, the entire length of waveguide used to conduct the 
signals to the antenna probe is the feedhorn, but through com- 
mon usage the word feedhorn is often used to indicate the 
entrance area of the waveguide, or the signal focal point. 





FIG. 3 — A WAVEGUIDE may be cylindrical, as shown In a, or rectangular, as 
shown in b. 



Impedance 

Just as it is for coaxial cable, twin lead, and all other types of 
transmission line, the impedance of a waveguide is a function of 
its construction. The impedance at the entrance to the wave- 
guide, the feedhorn, is referred to as the open air impedance of 
the waveguide. For maximum transfer of signal energy, the open 
air impedance of the waveguide should match the impedance of 
free space. That can be done by flaring the waveguide at its end, 
an arrangement that is sometimes called a horn antenna, or more 
simply (and more correctly) a horn. Actually, the horn is a 
transformer or impedance- matching device. Horns are available 
in various shapes, but most often they are cones or pyramids.' 

The antenna 

The antenna (see Fig. 4) is inside the waveguide at the end 
farthest from the focal point. Because of the extremely short 
wavelengths involved, the antenna, sometimes called an antenna 
probe or simply a probe, is quite small, measuring about 1-inch. 
The antenna is connected to a small section of coaxial cable for 
input to the LNA. The coaxial cable used is an unbalanced type 
whose center or "hot" lead is connected to one end of the 
antenna, while its "cold" or ground lead is attached to the metal 
frame of the waveguide. 

The antenna probe is cut so that it is broadly resonant at the 
downlink C-band frequencies. Its length and shape are critical 
since it must favor satellite signals over the wide-band noise 
that's at a much higher level. 

Signal polarization 

The process of signal selection begins with the antenna probe. 
If a particular satellite is equipped with 24 transponders and each 
of those is functioning simultaneously, 24 different channels of 
programming will be delivered to the antenna. 

If 24 channels are delivered to the antenna, 12 of those chan- 
nels will be horizontally polarized; 12 will be vertically polar- 
ized. There are various techniques that can be used for separating 
vertically or horizontally polarized signals. 

One simple method is to rotate the antenna probe so it is 
positioned either vertically or horizontally, which can be easily 
done using a servo motor that's controllable from indoors. A 
dual-polarization antenna feed can also be used. That type of 
feed uses the principle of Faraday rotation in which an axial 
magnetic field is applied to a waveguide containing ferrite mate- 
rial. The ferrites, made of zinc oxide, manganese oxide, ferric 
oxide, and nickel are used in a circular waveguide, with a 
current -carrying coil wound around the ferrite. The magnetic 
field around the coil can change the polarization of the signal. 

Of course a pair of antenna probes can be used — one for 
horizontally polarized signals, the other for vertically polarized 
ones — with the probes mounted at right angles. Switching from 
one probe to the other is a simple matter. 

Another method for the selection of polarized signals is to use 
a dual-section LNA, with one section for vertically polarized 
signals; the other for horizontally polarized. 

The LNA 

The signal from the antenna probe is delivered via coaxial 
cable to the low-noise amplifier (LNA), a solid-state amplifier. 
The LNA is mounted in some sort of waterproof housing since it 
is located outdoors, usually as part of the feed system. A broad- 
band, non-tunable amplifier, an LNA has an overall amplifica- 
tion factor of about 100,000. 

The LNA not only amplifies the signal but any noise delivered 
to its input. In addition, the LNA generates some noise of its 
own. LNA's are rated in Kelvins (formerly called degrees Kel- 
vin), and the lower the rating, the lower the noise supplied by it. 

Another important LNA specification is the ratio of signal 
level to noise level, G/T, and is known as its figure of merit. The 
noise developed by an LNA can be expressed either in Kelvins or 
decibels. 
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LNA noise figure 

If an LNA has a noise figure of 1.5 dB, that means that it will 
add that amount of electrical noise to what's present at the input. 
However, noise level and LNA gain are independent; the noise 
level does not affect the gain, which is more dependent on 
frequency. Thus, an LNA having a noise figure of 1.5 dB could 
have a gain variation of as much as 5 to 6 dB at different 
frequencies. Specification sheets that indicate a single gain fig- 
ure usually supply the optimum one. In some, the gain is indi- 
cated as a range; possibly from 47 to 53 dB . When the gain is 
indicated as a number, such as 100,000, that is a power ratio and 
is 100,000 to 1, which is equivalent to 50 dB. 

Noise factor 

The noise factor of an LNA, f, is the ratio of the signal-to- 
noise at the input compared to the signal-to-noise at the output. 




INSIDE CONDUCTOR ACTS 
ASl/tXANTENNA 



OUTSIDE OF COAXIAt LINE ATTACHE0 
TO BOTTOM OF GUIDE 

FIG. A — THE ANTENNA, or antenna probe, is located at the end of the 
waveguide and is cut to be resonant at the C-band downlink frequencies. 

Other LNA's 

LNA's ordinarily use two different types of transistors — GaAs 
FET's and bipolar transistors. There are two other types of 
LNA's, but those are not used in home TVRO's. One is the 
uncooled parametric amplifier. It is more expensive, but capable 
of producing less noise than an ordinary LNA. That amplifier, 
also known as an electronically cooled preamp or a non- 
cryogenically cooled preamp, is essential in areas where the 
signal level is too low to satisfactorily drive a GaAs FET preamp. 

The most expensive of the LNA's is the cryogenically cooled 
parametric amplifier, ordinarily used in military or industrial 
installations. The name of the amplifier is derived from the fact 
that it is cooled almost to absolute zero. A complex amplifier, it 
requires constant maintenance. 




The need for downconversion 

The only change made by an LNA is in signal amplitude. The 
frequencies presented to the input of the LNA are the same 
frequencies that are delivered at the output. Those signals could 
be delivered via coaxial cable to a satellite receiver in the home, 
for subsequent input to a television set. 

At one time that was indeed the procedure that was followed. 
However, because of the fact that the frequencies involved were 
so high, ordinary coaxial cable could not be used because of 
excessive signal loss. Instead, an expensive cable, called heliaz, 
was used. 

These days, to reduce costs, the downlink signals are supplied 
to a downconverter that, like the LNA, is mounted on the dish 
structure. Thus, like the LNA, the downconverter must be water- 
proofed or housed in some waterproof enclosure to protect it 
against the elements. 

Note that some receivers include an integral downconverter. 
That approach, however, is of limited usefulness as ordinary coax 
cable cannot be used to link the dish-mounted LNA with the 
downconverter/receiver combination. 

The downconverter 

Basically, the downconverter is the equivalent to the front end 
of a superheterodyne receiver, consisting of a mixer and a local 
oscillator. The output of that mixer-local oscillator arrangement 
is an intermediate frequency (IF) and, for TVRO systems, is 
generally 70 MHz (see Fig. 5). 

In a superheterodyne receiver, the mixer and local oscillator 
circuits are tuned simultaneously so that the IF is always con- 
stant. The downconverter is also tuned, but since it is located 
outdoors, close to the LNA, tuning is done remotely. The down- 
converter oscillator/mixer circuits are tuned by a VCO — a Volt- 
age Controlled Oscillator. The voltage required for tuning is 
furnished by the satellite receiver and is about 8 volts DC. The 
satellite receiver may have a tuning dial permitting selection of a 
transponder of a satellite. 

Note that the tuning dial of the in-home satellite receiver does 
not select the satellite. Satellite selection is usually done by 
moving the dish, either manually or by a remotely controlled 
motor, so that the dish "sees" the selected satellite. If a pair of 
satellites, possibly adjacent, have 24 transponders, all of those 
transponders use the same C-band frequencies. Signal selection, 
then, is a two-step process: first, by narrowing the number of 
channels from 24 to 12 by choosing either horizontally or ver- 
tically polarized signals, and then narrowing the choice to a 
single transponder's signals by using a mixer/local oscillator 
circuit in the downconverter 

The LNC 

The low-noise amplifier and the downconverter are separate 
components, but they can be integrated into a single unit that 
performs both functions and is known as a low-noise converter 
(LNC). There are several advantages to using an LNC, The need 
for a cable link between the LNA and the downconverter is 
eliminated. The two components arc mounted on a common 
chassis and are put into a single waterproof enclosure. As a 
result, installation is simplified and manufacturing costs are 
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AN LNA, or Low Noise Amplifier, Is a broadband, non-tunable amplifier 
with an overall gain of about 100,000. 



FIG. 5— IN A DOWNCONVERTER, the downlink signal is mined with the 
output of a local oscillator to produce a 70-MHz IF. 

lowered . The use of an LNC also reduces mounting time since 
just one component requires installation instead of two. Of 



68 



course, there are some disadvantages as well. With a separate 
LNA and downconverter, it is possible to replace either one of 
these units if it fails or the system is upgraded. Also, trou- 
bleshooting is often simplified with separate components. 

Line amplifier 

The output frequency of the downconverter is commonly 70 
MHz, a frequency that can be readily handled by standard 
coaxial cable. But coax, just like any other type of cable, does 
cause a certain amount of signal attenuation per unit length. 

The output of the downconverter supplies the signal that is to 
be fed into the input of the satellite receiver. But the downcon- 
verter is outdoors; the satellite receiver indoors. The distance 
between the two can be as much as 100 feet or more. Whether 
such lengths of connecting cable are tolerable or not depends on 
the initial signal strength. If signal losses are too great and result 
in a weak picture, a line amplifier {see Fig. 6) can be used. A line 
amplifier is a broadband, fixed tuned, solid-state amplifier. It can 
be positioned in the home, contains its own power supply, 
receives its input signal from the downconverter, and supplies its 
output to the satellite receiver. 

Technically, it would be desirable to connect the line amplifier 
as close to the output of the downconverter as possible, but that 




A DOWNCONVERTER IS USED to convert the high -frequency downlink 
signals to ones with a lower frequency. Doing that allows standard coax 
cable to be used. 

presents practical difficulties. The amplifier would need to be 
waterproofed and it would need to be supplied with DC operating 
voltages from the satellite receiver, or else contain its own AC 
power-supply. 

Even if the signal strength is adequate for one TV, a line 
amplifier may be required if more than one receiver is to be 
operated. 

Block down con version 

The downconverter, as indicated earlier, is used to supply the 
signals of a single transponder — that is, a single video channel — 
to the in- home satellite receiver. However, there is an alternative 
approach called block downconversion in which all the channels 
presented at the input of the downconverter are handled simul- 
taneously. That technique is favored by hotels, motels, and high- 
rise apartment houses as a way of permitting individual channel 
selection. The advantage is that such an arrangement requires 
just a single dish and a single LNA. 

With block downconversion, the entire downlink band from 
3.7 GHz to 4.2 GHz is converted to an intermediate frequency. 
There is no standardization or even a consensus as to what that IF 
should be; it could be 500 MHz, 1,000 MHz, etc. 

In block downconversion, as in single-channel downconver- 
sion, the input is 12 channels only, assuming that all 12 channels 
are operating simultaneously. The difference is that the block 
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FIG 6 — IF SIGNAL STRENGTH is Inadequate, or if more than one satellite 
rece i ve r is t o be u s e d . a I i n e a m pi if ie r ca n be pi ac ed between th e down c o n- 
verter and the receiver. 

downconverter works on all of the channels input; the single 
downconverter on just one channel at a time. ■ 

With block downconversion, the signal can be delivered to a 
group of satellite receivers, with each having its own mixer/ 
oscillator circuit for the selection of a wanted channel. 

The downconverter output signal 

The output of the single-channel downconverter consists of 
the composite- video signal modulated onto a 70-MHz carrier. 
The only effect of downconversion is to change the very-high- 
frequency C-band carrier to one having a lower frequency. 

Not only do those two signals, video and audio, remain 
unchanged, but the method of modulation originally used, fre- 
quency modulation for both video and audio, remains the same. 
Essentially what we have then going into the receiver is a 70- 
MHz RF carrier that is frequency modulated for both video and 
audio. The receiver must demodulate the signal and remodulate 
it so that compatible with your TV (AM video, FM audio). 

Cables 

Generally, the coaxial cable used to carry the IF signals from 
the output of the outdoor downconverter to the in-home satellite 
receiver will be RG-59/U, which has a characteristic impedance 
of 75 ohms. That impedance is based on the physical structure of 
the cable and is independent of its length. For distances greater 
than 300 feet, RG-11/U cable should be used. 

The wires used to deliver DC power to the LNA and the 
downconverter should be 20-gauge for distances up to 300 feet, 
18-gauge for distances of 300 to 500 feet, and 16-gauge for 
distances between 500 and 1,000 feet. 

Instead of running separate DC lines and coaxial cable be- 
tween the satellite receiver and dish-mounted components, all of 
the conductors can be housed within one covering, an arrange- 
ment known as a Siamese cable. 

"Die connecting coax cable should be long enough to join the 
components but without sharp bends . Any excess length of cable 
should be cut away. Use a drip loop at the point where the cable 
enters the home. A drip loop is formed by bending the cable into 
a "U" shape and then having the cable enter the home at a slight 
upward angle. Using a drip loop will prevent rain water, etc. from 
entering the house by following the cable. 

There are some types of coaxial cable designed to be run 
underground, but standard coax needs to be encased in PVC pipe 
for that type of installation. A pipe having an inside diameter of 
about i^-inch should be satisfactory. Such pipe is available in 10- 
foot lengths, and the lengths can be joined by threaded sleeves. 
Put the coaxial cable and the DC power lines through the pipe 
sections before joining them, and then make sure each of the 
sleeves is tight. As an added precaution against water infiltration, 
coat the ends of each sleeve with a sealant. And, after connecting 
the coaxial cable at both ends, cover the entry areas of the cable 
into the pipe with sealant. R-E 
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NTS inTRDniC " HOME 
TRAINING GIVES YOU 



THE EDGE 

The competition for 
High-Technology 
careers is strong, 
and the rewards 
are great. Give 
yourself the edge 
you need by training 
with NTS. 



NTS iriTRDniC home training provides 
you with a special kind of "Hands-On" 
experience that prepares you better, 
develops your skills faster. You advance 
as quickly as you wish, working with 
actual circuits, diagrams, schematics, 
and state-of-the-art hardware. There are 
a dozen different NTS programs in 
electronics to help you develop and 
reach your potential. They range from 
basics to advanced areas in several 
fields. And the ALL-NEW NTS course 
catalog spells it all out. It's free, and 
does not obligate you in any way. Send 
for it today. 




A GROWTH INDUSTRY 



High-Technology is a growth industry. The 
evidence is clear, and most observers predict a 
steady expansion due to a relatively strong flow 
of investment capital into computers, electronics 
and precision instruments. Sales of computers 
alone will reach an estimated ten million units 
this year. This means challenges and new 



employment opportunities, especially in 
servicing and maintenance. Computer servicing 
skills can best be learned by working directly on 
field-type equipment. NTS electronic hardware is 
selected and developed especially for the 
training program with which it is associated. You 
learn by doing, by assembling, by performing 
tests and experiments, covering principles of 
computer electronics, microprocessor trouble- 
shooting, and circuitry. 



MICROCOMPUTERS ^^^^ 

NTS offers three programs in computer 
electronics. You will receive training covering 
solid-state devices, digital logic circuitry, and the 
fundamentals of the computer itself. Instruction 
includes micro-control technology and detailed 
operation of microcomputers. These courses will 
prepare you for entry-level in many facets of the 
computer industry such as field service and 
customer engineering as well as programming. 
In addition to written texts your course includes 
the NTS/HEATH disc-drive computer which you 
assemble as part of the training process. The 
assembly and use of the computer will serve to 
reinforce practical application of principles. 






MICROPROCESSOR TECHNOLOGY 

The field of industrial and microprocessor 
technology encompasses the application of 
electronic microprocessor control principles. 
Your course takes you from fundamentals of 
digital electronics and associated circuitry 
through the application of the microprocessor as 
a control device. You will learn how to move and 
manipulate instructions and information. The 
microprocessor trainer included in your course is 
a microcomputer system designed as a practical 
tool for learning the use of software and 
hardware techniques utilized in the linking of 
microprocessors to various systems. 

DIGITAL ELECTRONICS 

The NTS Compu-Trainer is a fascinating solid- 
state device which you will build in order to 
perform over ninety logic circuit experiments. 
These experiments serve to emphasize an area of 
electronics which is essential to the under- 
standing of state-of-the-art control equipment; 
they are also extremely important to those 
wanting to pursue a career in computer 
servicing. Separate courses involving the 
Compu-Trainer are also available in 
Microcomputer Servicing and Digital/Analog 
Electronics. 



ROBOTICS & VIDEO TECHNOLOGY 

Other NTS courses cover a wide range of 
specialization. In Robotics, the NTS/Heath Hero I 
is included to train you in robotic applications in 
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dent and Home-Study Schools 



i So. Figueroa St., Los Angeles, CA 90037 




manufacturing processes. In Video technology, a 
new course features the advanced NTS/Heath Z 
Chassis "Smart Set" color TV with computer 
space command remote control and space 
phone. This is an excellent program for those 
interested in a career in video servicing with 
microcomputer basics. 



EARN CEU CREDITS 



America's industrial giants are turning more and 

more frequently to home study as an effective way 

to upgrade employee skills. You benefit from the 

experience NTS has gained in its 79 years as a 

leader in technical training. The skills and 

experience gained in the building of kits and test 

equipment provide you with training that cannot 

be duplicated. And, 

depending on the 

program you select, 

you can earn up to 

30 CEU credits for 

successful 

completion. 

Complete details 

included in the 

catalog. 



Use the malt-In card or till out and malt the coupon, indicate the field of your choice. 
) One, only please.) FREE lull color catalog will be sent to you by return mall. 
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The fastest growing, most complete 
video programming log for satellite television. 
Satellite TV Week gets it straight — 
bringing information to 
industry, dealers and viewers. 
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Direct 

Broadcast 

Satellites 



If you've ever wanted to watch satellite- 
broadcast television— but were put off by the 
high price of receiver systems and the large 
antenna dish required — then DBS is for you! 



MANY PEOPLE WATCH TELEVISION SIGNALS THAT ARE BROAD- 

cast from satellites — either through a cable TV system or by 
using their own TVRO. But there are many more people who 
don't watch any TV received from a satellite, even though they 
want to. For those people, the new DBS (Direct Broadcast 
.Satellite) service might be the answer. But before we talk about 
DBS , let's take a look at some of the problems associated with C- 
band satellite reception now — the problems that DBS may solve. 

Cable TV is the most popular method for watching satellite 
transmissions. But cable-TV services aren't uniformly dis- 
tributed throughout the nation. That's because, in order to be 
profitable, a cable system must be located in an area of sufficient 
population density. So for many people, a TVRO installation is 
the only alternative. 

With almost 20 North American satellites now in geo- 
synchronous orbit and more planned, and with each of those 
having 12 to 24 transponders, the number of possible viewing 
choices with a TVRO is larger than VHF and UHF terrestrial 
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television programs combined. But while a TVRO installation 
presents an interesting and exciting possibility, and while the 
number of TVRO users is growing, there are a few problems that 
are keeping many people away. The first of those is the cost — 
which can easily reach several thousand dollars or more. The 
second is the size of the dish. While there are some dishes that 
have an aperture of just 6 feet, there is no question that a larger 
dish supplies more gain. (A six-foot dish will not work well 
enough in most areas — it depends on the strength of the signal 
available at the proposed site.) But even a six-foot dish is too 
large to install in many cases. 

The DBS system 

So if you are not serviced by cable TV and if the number of 
broadcast TV stations that you can receive is limited to one or 
two (that includes several million homes in the U.S.), then you 
should look into the new DBS (Direct-Broadcast Satellite) ser- 
vices — they will increase your viewing variety. Let's see how 
DBS works and what it has to offer. 

The DBS service will not use the C band. Instead, direct- 
broadcasting satellites will use the higher- frequency Ku band 
(11.7—12.7 GHz). Like the satellites that supply video services in 
the C band, satellites for the Ku band (sometimes also called the 
K band) will be geostationary with one, or possibly two, orbital 
slots per time zone. Each direct-broadcasting satellite will have 
transponders with a three- or four-program capability. 

While the DC input power for C band transponders is 5 watts, 
power for K band satellites will be higher, possibly ranging as 
much as 160 watts, with a minimum a suggested 40 watts. (But as 
we'll discuss shortly, the only existing direct-broadcasting ser- 
vice uses less than that.) Because of the higher power, there will 
be fewer transponders per satellite. The energy for the transpon- 
ders is obtained from large photovoltaic panels {sunlight-to- 
electricity transducers) spread out from the satellite. 

Size of the dish 

The size of the dish required for DBS reception is smaller than 
that used for C-band signals. The dish size ranges from about 2 
feet to 4 feet. The smaller size is not due to the higher frequency 
of the K band — it is solely because of the increased transponder 
power. (The antenna probe, which measures about 'A inch, is 
slightly smaller than one for the C hand.) Because of the smaller 
dish size, the gain of K-band dishes will be much less than that of 
the larger sized C-band dishes. But, again, the higher transpon- 
der power will compensate for that. 

There are many arguments that can be put forth in favor of 
small dishes. They are certainly less noticeable and are easier to 
install, so they're not as likely to upset your neighbors. They are 
easier to pack and ship, so instead of being transported in pe- 
tallized form (sections), as many C-band dishes are, K-band 
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THE MAIN ADVANTAGE OF DBS is that smaller dishes can be used be- 
cause of the high power of the satellite transponders. That means that you 
can receive DBS programming even in a city. 

dishes are single-unit types. Also because the dish is smaller, it is 
easier to manufaciure to a true parabolic shape and it can hold 
that shape better since there will be less stress on it. K-band 
dishes don't need to tolerate the high wind-load factor that is so 
significant with C-band types. And, because of their reduced 
size and weight, they will lend themselves more readily to roof 
mounting or possibly even window mounting. 

Because there will be fewer satellites on the K band (at least at 
the start), ii is possible that fixed-mount dishes will be popular. 
But whether a fixed or polar mount is used, the problem of 
"seeing" a satellite will remain. Although some projections 
have been made about using a window-type installation, there are 
several possible problems with that. The first is that even a dish 
with just an two foot aperture will still require a substantial 
amount of support. And, of course, if the window doesn't face in 
the in the right direction, you won't receive a thing. 

If the DBS dish is to be roof- mounted, and is not a fixed- 
position type, it will need to he remotely controlled. Even though 
the dish is much smaller than one used for C-band reception, the 
roof itself may still need to be reinforced .That's not only because 
it will have to withstand not only the weight of the dish but the 
wind force as well. It is possible that many municipalities will 
require an installation permit and the setup may need approval by 
a building inspector. 

The DBS market 

What is the market for DBS TV — who will watch the new 



service? To answer that question, we'll have to look at the 
television services that are now available. Those services include 
broadcast TV, cable TV, and SMATV (.Satellite Master Antenna 
Television). Let's see how each of those compare to DBS, 

Broadcast television is the most popular system available— 
and it will continue to be so. That doesn't mean that it doesn't 
have its problems. For example, the number of channels is 
limited. But in most areas, the problem isn't the lack of available 
channels — it's the number of stations that is limited. Another 
important shortcoming of broadcast terrestrial TV is that the 
quality of reception in both sparsely populated rural areas and 
congested city areas can be rather poor. Those problems are, of 
course, what brought about the growth of cable TV and other 
alternatives such as MDS (Multipoint Distribution Service) and 
broadcast subscription TV. 

Cable TV will be more of a competitor against DBS services 
than will broadcast TV. Presently, about 60-million homes are 
wired for cable. Would DBS give those homes enough of an 
incentive to switch? Most people would base their decision on 
two main factors: Which is a better bargain ? Which service gives 




THE DBS ANTENNA DtSH is hardly noticeable in the photo above. Note 
that even the standard TV antenna is larger! 



better programming or a greater variety of programming'? 

The answers to those questions are not easy — especially since 
there is now only one DBS service (which we'll get to shortly) in 
operation. (Of course, many people with C-band TVRO systems 
will insist that they are watching DBS right now — but we mean 
Ku-band signals that are meant specifically for direct-to-home 
broadcasts.) Most cable systems offer more than 30 channels, 
and those that don't are being upgraded. It is unlikely that DBS 
will offer that many. Also, the backbone of most cable systems is 
standard broadcast TV and local programming — something that 
DBS is also unlikely to offer. Of course, the price of the systems 
has to be considered. Cable subscribers usually have only a 
nominal installation fee to pay to start up. DBS will have a much 
higher cost, approaching that of a C-band setup. And in most 
cases there will also be a monthly fee to pay. 

From what we have said so far, it seems that DBS will have a 
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The following companies have expressed an interest in direct 
broadcasting by satellite and have applied to the FCC. 



Advance Incorporated 

1835 K Street, NW 

Suite 404 Washington, DC 20006 

CBS 

51 West 52 Street 
New York, NY 10019 

Direct Broadcast Satellite 
Corporation (DBSC) 

Suite 520E 

7315 Wisconsin Ave. 

Washington, DC 20014 

Focus Broadcast Satellite Company 

Suite 825 

One Commerce Plaza 

Nashville, TN 37239 

Graphic Scanning 
99 West Sheffield Ave. 
Englewood, NJ 07631 

RCA 

David Sarnoff Research Center 
Princeton, NJ 08540 

Satellite Television Corporation (STC) 
1301 Pennsylvania Ave, NW 
Washington, DC 20004 

United Satellite Communications, Inc. 
(USCI) 

1345 Avenue of the Americas 
New York, NY 10105 

United States Satellite Broadcasting 

Company (USSB) 

3415 University Ave. 

St. Paul, Minnesota 55114 

Video Satellite Systems 
29201 Telegraph Road. Suite L-8 
Southfield. Ml 48034 

Western Union 
1828 L Street, NW 
Washington, DC 20036 



hard time competing against cable TV. But we can't forget that 
there are millions of homes that don't have cable available and 
that many cable services otter only a minimum of programming. 
And because there is only one DBS service in operation, we're 
not sure just how much new or different programming will be 
transmitted. 

SMATV is the another service that will compete with DBS for 
viewers (SMATV is used by apartment buildings, etc. to dis- 
tribute programming to tenants. It's sort of an '"in-house" cable 
system.) One advantage that DBS will offer over C-band 
SMATV is a smaller sized dish and a presumably less expensive 
TVRO setup. But until we know for sure what programming will 
be available, it's hard to determine which will find more favor 
with SMATV operators. 

FCC approval 

K-band usage for satellite signal transmissions has been ap- 
proved by the FCC. And, just as no licensing is required by the 
FCC for C-band TVRO's, there will be no licensing needed for 
the K band. 



It was less than four years ago that the first company (STC) 
riled with the FCC for a DBS system and the FCC proposed 
interim DBS rules. Those interim rules were approved about a 
year later, after the Regional Administrative Radio Conference in 
Geneva (RARC-83) in June, 1983. One advantage of the late 
happenings is that DBS will be able to apply advanced tech- 
nology and learn from experience acquired with C-band TVRO 
systems. We should note that existing dishes for the C band will 
be usable for the K band, but all other components will need to 
be modified or replaced. For joint C-band and K-band operation 
it is possible that integrated LNA's. down converters and satellite 
receivers may be made available. 

Recent developments 

The first direct-to-home satellite service is now broadcasting 
to homes in the eastern half of the U.S. (not including the area of 
Georgia, Alabama, and Florida). The system, owned by United 
Satellite Communications Inc. or USCI (1345 Avenue of the 




ARTIST 5 REPRESENTATION OF THE HIGH-POWERED direct-broadcast- 
ing satellite that STC plans to use in 1986 to beam programming 1o both the 
Eastern and Central time zones. Each of the two satellites will carry three 
channels and will transmit 200-watt signals. 

Americas, New York, NY 10105) expects to expand by the end of 
this year to cover the entire west coast (in addition to the 26 states 
east of the Rocky Mountains from Maine to Tennessee that it now 
serves). That will happen when USCI switches its service (from 
the ANIK C2 satellite that it is now using, which has a transpon- 
der power of 15 watts) to the GSTAR A2 satellite, which has a 
transponder power of 20 watts. After the switch, 82% of all 
homes with television would have the service available. The dish 
that's required ranges in size from Dh to 4 feet, depending on the 
location. 

In January of this year, an agreement was reached that made 
Radio Shack the exclusive retail sales agent for USCI. RCA 
Service Company will install and service the receiving equip- 
ment. The cost for the service includes a installation fee of $300 
and a monthly fee of $39.95 that covers programming, rental, 
and maintenance. However, you can buy the receiving equip- 
ment for $995 (That includes installation and one year of service 
and programming.) 

Satellite Television Corporation (STC), who filed the first 
application to build a DBS system, expects to be broadcasting 
later this year (in the fall). They plan to offer a five -channel pay- 
TV system to the northeastern U.S. (from Norfolk, VA to Bur- 
lington, VT and from the coast west to Pittsburgh, PA. 

STC plans to expand their service in 1986 with a 6-channe) 
pay-TV system to the eastern half of the US They plan to use 
200-watt travel ling- wave tubes (a special vacuum tube for ampli- 
fying microwave signals). R-E 
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AS WE PROMISED LAST 

time, we'll start this 
month with a look at the byte-wide I/O 
port. 

The 8-bit parallel I/O port is the easiest 
to design. All that is required for inputs is 
to enable 8 buffers onto the data bus for 
each port. That job is done by IC2 and 
IC3 , which are 74LS541 buffers. For out- 
puts, all we have to do is to latch the status 
of the data bus, for which we use 1C6 and 
IC7, 74LS377 D-type flip-flops. 

While the byte-wide port is best suited 
to data transfer, it is possible to use it for 
bit-wise control as well — but it's not al- 
ways easy to isolate the single bit that's of 
interest. In the case of input testing, it 
involves a mathematical process called bit 
masking. If the output port is used for 
single-bit control , a record of the state of 
the port must be maintained in the pro- 
gram so that the proper output word can 
be formed, that will toggle the desired bit 
but leave all of the other bits unchanged. 

The same simple software commands 
used for the bit addressable ports are used 
to control the 8-bit parallel ports. For ex- 
ample, "OUT(16,G): OUT(16,255)" will 
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set all 8 outputs first to zero then to 1 The 
command "LET A = INP(16)" will as- 
sign a value to A in the range of to 255 
depending on the status of the 8 inputs. 

Analog inputs 

Most natural processes appear to us as 
analog or continuous-time functions. The 
temperature, pressure, humidity, sound 
levels, and light levels surrounding you 
are analog quantities But the measuring 
process can convert the analog function 
into a discrete digital function. For exam- 
ple, we know that the temperature does 
not change in steps. But if your ther- 
mometer is only accurate to one-half de- 
gree, then the temperature will appear to 
change in 1/2-degree steps. If you used a 
thermometer with higher resolution, you 
could extend the number of digits used to 
express the temperature. But no matter 
how accurate the thermometer, you can- 
not express the temperature exactly. 

In order for the computer to be able to 
"understand" analog quantities, they 
have to be converted into digital quan- 
tities. That's the purpose of the analog- to- 
digital (A/D) converter 

The first parameter used to describe our 
A/D converter is the number of bits the 
result will be— the resolution of the mea- 
surement. The smallest increment or 
change of the result is always one least- 



in this concluding part of our look at a control 

computer you can build, we'll finish our 

discussion of the I/O systems and show you 

a sample application for the unit. 



significant-bit (LSB) An 8-bil conversion 
resolves to one part in 256. The next pa- 
rameter is the span of the conversion. 
That is the physical range that is repre- 
sented by the zero and full-scale values of 
the A/D output Thus, if our 8-bit convert- 
er had a span from 0° to 255", each bit of 
output would represent one degree. If the 
span were reduced to 125°, each bit would 
represent 1/2° The number of bits of the 
conversion determines the resolution of 
the. convener. The span of the conversion 
determines the resolution of the physical 
quantity. Increasing the number of bits or 
decreasing the span will increase the reso- 
lution of the result. 

The accuracy of the A/D conversion 
takes into account not only repeatability, 
but the absolute accuracy of the output 
compared to the input. That is really a 
measure of the accuracy of the standard 
used during the conversion process. If a 
reference diode defines full-scale as 2.55 
volts, and if that reference should drift to 
2,56 volts, then 2.56 volts will be required 
at the A/D input to produce a result at the 
output of 255 That potential source of 
inaccuracy can be eliminated by using a 
technique called ratiometric measure- 
ment, Raiiometric measurements are 
made using the same source for both the 
reference and the transducer. Thus any 
variations will be present in both and will 
cancel out. 

The last parameter we should consider 
is the number of channels — the number of 
inputs that can be connected to the A/D 
converter. Obviously with 2 A/D convert- 
ers, we can measure 2 different points. 
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COMPUTER BOARD. Note how the 24-pin devices are plugged into the 28-ptn sockets leaving pins 1 
and 2 empty. 



However, by equipping a single A/D con- 
verter with an analog input multiplexer we 
can also measure several points (but not 
simultaneously). 

There are two common methods of per- 
forming the conversion. The first is called 
integration. The input voltage causes a 
proportional input current to charge a ca- 
pacitor to a specific voltage level. The 
time required to charge the capacitor is 
inversely proportional to the input volt- 
age. The second method is called suc- 
cessive approximation (SAR). In that 
method, the analog input is compared to 
the output of a digital to analog (D/A) 
converter. The D/A converter is adjusted 
until its output matches the unknown ana- 
log input. The input to the D/A converter 
that produces the match becomes the out- 
put of the A/D converter. 

The number of tries before a match is 
made is never more than the number of 
bits of resolution. Thus an 8-bit A/D will 
find a match in no more than 8 tries. 

Integrating A/D*s are very accurate but 
slow. Twelve- and 14-bit conversions take 
tens of milliseconds. Successive approx- 
imation (SAR) A/D's are fast, but are not 
as accurate. Eight-bit conversions may 
take only a few microseconds. 



The A/D converter selected for our 
computer is IC1, the ADC0805 from Na- 
tional Semiconductor. That 8-bit SAR 
converter can span input voltages as low 
as .25 volts. Provision has been made for 
ratiometric or absolute conversion. The 
converter has true differential inputs and 
zero- offset adjustment. An analog multi- 
plexer is included in the circuit that ac- 
commodates up to 8 input channels. 

The ADCO805 is designed to be used 
with microprocessors, so all we have to do 
is to connect it to the data and control 
buses. 

A conversion is initiated by writing 
(anything) to the A/D converter. The re- 
sult will be available by the time BASIC 
interprets the next program statement. 
The channel-select controls of the input 
multiplexer (IC5 pins 9, 10, and 11) are 
connected to three outputs of the 8-bit port 
at S02. That doesn't mean that you have 
to use the port, only the A/D converter — it 
can be used for data transfer. The only 
requirement is that the multiplexer's con- 
trol inputs be stable when the A/D con- 
verter is making a measurement. 

Using the A/D converter is a simple 
1-2-3 procedure. First, select the channel 
(using the 8-bit output port). Second, 



write to the A/D to start the conversion. 
Third, read the result. In BASIC, we 
could write; 

10 OUT(16.0) 

20 OUT(32,0) 

30 PRINT INP(32) 
Line 10 selects channel 0, line 20 writes a 
zero to the A/D to start conversion, line 30 
prints the result. 

Digital-to-analog conversion 

Most of the same parameters that we 
noted for A/D conversion also apply in 
D/A conversion. Although the control 
computer doesn't have D/A capabilities, 
they can be added with very little effort. 
As shown in Fig. 13-a, a simple resistor- 
capacitor network is the only hardware 
required. Remember the description of 
the SAR A/D converter? We can imple- 
ment a D/A converter in a similar manner 
with the components we have on the board 
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FIG. 13— TWO SIMPLE D/A circuits. The circuit 
shown In b Is also shown in Fig. 1, the schematic 
of the computer. The values ot the components 
depend on your particular application. 

and some software. 

One of the bit-addressable outputs and 
one input of the A/D converter must be 
dedicated to each D/A channel. The digi- 
tal output is used to charge a capacitor 
through a resistor, and the A/D input mea- 
sures the voltage on the capacitor. That 
measured voltage is compared to the de- 
sired value (which is stored in the pro- 
gram). If the voltage is too low, the output 
is turned on. If the voltage is too high, the 
output is turned off. The selection of the 
R-C time constant, and the frequency that 
the output is corrected by the program, 
determine the accuracy of that simple ap- 
proach. 

The major limitation of that approach is 
that the ripple and response time of the 
circuit are directly related. If minimum 
ripple is required, a long response time is 
the result. That can be avoided with a 
slightly more sophisticated circuit, such 
as the one shown in Fig. 13-b. 

That circuit uses one bit-addressable 
output to charge the capacitor and another 
to discharge it. When the voltage is cor- 
rect, the capacitor is neither being 
charged nor discharged. Thus, the only 
contribution to ripple is the discharge cur- 
rent imposed by the load. The response 
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A BASIC interpreter for the control 

computer is available {see Ordering 

information). BASIC I can operate on 

26 variables, and includes commands 

such as: 

LIST NEW 

RUN LET 

IF FOR/NEXT 

GOTO GOSUB/RTN 

PRINT INPUT 

STOP REM 

XMIT PEEK 

POKE INP 

OUT 

The BASIC II operating system in- 
cludes all that is contained in BASIC I. 
In addition, it can operate on 52 varia- 
bles and 1 array, and contains about 
twice as many commands. Those ex- 
tra commands include FILL, STAT, 
DUMP, EPROM (which programs an 
EPROM with the current program) 
MOD, ONERROR, and many others. 



time can be made as fast as it takes the 
software to decide if the capacitor requires 
charging or discharging. Note that the 
circuit shown in Fig. 13-b is also shown in 
the computer's schematic (Fig. 1). The 
open circles shown at diodes D! and D2 
(or R2) are for connection to the bit-ad- 
dressable port. The analog signal is output 
at SOI pin 15. (That output also gets con- 
nected to one of the A/D inputs.) 

Digital thermometer 

As an example of the simplicity and 
flexibility that smart control can provide, 
we'll look at how we could use the control 
computer to measure the temperature. 
The first step is to select the transducer. 
There are several options. We could use 
National Semiconductor's LM335, which 
has a linear output of 10 mV/°C. Another 



ORDERING INFORMATION 

The following are available from Vesta 
Technology, Inc., 2849 W. 35th Ave,, 
Denver, CO 80211: KIT 1 : Kit ot all parts 
needed to control 7 LS-TTL outputs, 
monitor 7 inputs, program EPROM's, 
RS-232 serial port, and 2K RAM (does 
not include operating system— see be- 
low), $99.95; Operating systems con- 
tained in ROM: BASIC I operating 
system, $12.95; BASIC II operating 
system, $29.95; Forth operating sys- 
tem, $79.95; Assembled, tested, and 
burned-in control computer with 
BASIC II operating system, $279; 
RS-232 cable, $24.95; 2716 EPROM, 
$6.95; Power-suppiy/SSR-link kit, in- 
cluding all components, $59.95; As- 
sembled, tested, and burned in power 
supply, $109. Add $6 for shipping, han- 
dling and insurance. 




THE FINISHED PRODUCT. The hinged spacers at the rear of the board let you ttlt the computer board 
up, giving you easy access to both boards, while keeping the size of the system down. 



possible choice is Analog Devices' 
AD590, which has a current output that is 
also a linear function of temperature. 
Both of those devices can be connected 
directly to one of the A/D converter's in- 
put channels and the result can be scaled 
to read degrees. But suppose you just 
reach into the junk box and come out with 
an unmarked, unknown thermistor. You 
can connect it to the input of the A/D 
converter with a pull up resistor to 
+ 5VDC. Using IF statements, your pro- 
gram can find the correct temperature: 

100 OUT(16,0):REM CHANNEL 
CONNECTED TO THER- 
MISTOR 

110 OUT(32,0):REM START CON- 
VERSION 

120 LET A = INP(32):REM ASSIGN 
RESULT TO A 

200 IF A = PRINT "45" 

201 IF A = 1 PRINT "44" 

202 IF A = 2 PRINT "42" 



455 IF A = 255 PRINT "5.8" 

500 PRINT "DEGREES" 

510 GOTO 100 
Although that program will make any pro- 
fessional programmer shudder, it works, 
it's simple, and it doesn't require hours of 
debugging. One of the features that makes 
this computer so powerful is that it can be 
up-and- running in a minimum of develop- 
ment time. 

Now, suppose we wanted the output of 
our digital thermometer to go to a DVM 
instead. The simple D/A plus the pull-up 



resistor for the thermistor are all that is 
required. The software to drive that circuit 
is just as simple; 

700 OUT(16,l): REM A/D CHAN- 
NEL 1 
710 OUT(32,0): REM START CON- 
VERSION 
720 LET B = INP(32): REM D/A 
OUTPUT VOLTAGE IS 
STORED IN B 
740 REM VARIABLE C CONTAINS 

DESIRED OUTPUT 
750 REM RC IS CONNECTED TO 
BIT ADDRESSABLE OUTPUT 

770 IF B<C OUT(0,1): REM 

CHARGE UP CAPACITOR 
780 IF B>C OUT(0,0): REM DIS- 
CHARGE CAPACITOR 
If you wanted to compute the average tem- 
perature since the unit was turned on: 
800 LET D = D + I: REM THE 

NUMBER OF SAMPLES 
810 LET E = E + A ; REM THE AC- 
CUMULATED TEM- 
PERATURES 
820 LET F = E/D: REM THE AVER- 
AGE TEMPERATURE 

That illustrates the advantages of smart 
control over a traditional thermistor/lin- 
earizer/meter approach. Although more 
complex initially, the control computer is 
unlimited in its adaptability. 

Of course, now that you have the tem- 
perature information inside the computer, 
you can use this data to control any of the 
outputs. Those can control your home 
heating system etc. R-E 
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Build this useful automotive test instrument and stop 
guessing about your car's emissions. 
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Part 2 



LAST TIME WE 1NTRO- 

duced you to a device 
for analyzing your car's exhaust emis- 
sions. Tiiis month, we'll show you how to 
build and use the unit. 

Figure 11 is the parts-placement dia- 
gram for the display board; Fig. 12 is the 
parts-placement diagram for the TCC 
board. Note that the four-conduc- 
tor cable on the TCC board (Fig. 
12) is installed on the foil side. Be 
careful to orient all IC's, diodes, 
and polarized capacitors as shown. 
Use a 25- watt iron with a fine point- 
ed tip, and .030-inch solder. 

One point should be made here 
about the resistors. Note that the ma- 
jority are precision 1% units. Such re- 
sistors are now available from a 
number of sources, including Digi- 
Key (Highway 32 South, PO Box 677, 
Thief River Falls, MN 56701). A less ex- 
pensive alternative for those who have 
well stocked junkboxes is to test more 
common 5% resistors with a DMM until 
ones with the precise value called for are 
found. 

Study Figs. 11 and 12 before starting 
construction of the boards, and decide 
upon a method of attack for inserting the 
components. Although individual styles 
differ, the following sequence should 
work well. The idea here is that by se- 
quencing the parts installation according 
to the height of the components, several 
similar components can be inserted on the 
board before the board is inverted and the 
parts soldered in place. That should speed 
things up a bit. 

First, install the horizontal-mount fixed 
'/i-watt resistors, slightly bending the 
leads after insertion to avoid misposition- 



ing when the board is inverted for solder- 
ing, (To help in troubleshooting, should it 
become necessary, orient the resistors so 
that all the first bands point in the same 
direction. That 
also 




IC's themselves, with the exception of 
IC1, are not to be installed now. As IC1 is 
a voltage regulator, it is not socketed. In- 
stead, solder that device directly to the 
board at this time. Then mount the diodes 
making sure that they are oriented prop- 
erly. Next, install the capacitors begin- 
ning with the physically smaller types. 
Next, mount the trimmer potentiometers: 
R24, R26, and R32. Then mount transis- 
tors Q1-Q5. 

The function switch (S2) shaft must be 
trimmed to a Vs-inch length. When that 
has been done, mount it on the PC board, 
but only after the cabinet top has been 
drilled and can be used to check switch 
alignment. That is important since the 
switch cannot be moved once it is sol- 
dered in place. If it is crooked when in- 
stalled, it will not allow the top to be 
attached properly. Set the switch into the 
board (noting the rotational alignment 
shown by the tab position in Fig. 6-b). It 
may be necessary to straighten some of 
the contacts before it can be smoothly 
inserted. The switch should be inserted in 
the board to a depth such that about '/is- 
inch of the solder contacts protrude out 
beyond the bottom of the board. Then 
lightly solder one or two contacts and 
^mporarily install the PC board in the 
cabinet bottom. Check to see that the 
top cover will fit without binding 
at the switch shaft clearance 
hole. When satisfied, remove 
the PC board and complete 
the contact soldering. 
The four-conductor ca- 
ble interface between the 
display unit and the con- 
version box is made 
using a modular tele- 
^ phone-extension cable 
with plug and recep- 
tacle assembly. Cut a 
9-inch section of 
the cable at the 
plug end, and 
use that to 
connect 
the 



makes the project look a 
lot neater.) After soldering 
the resistors in place, trim the 
leads flush with the solder mounds. 
Next, install the IC sockets, making sure 
that the notch, or dot, on one end of the 
socket is aligned with pin I. Note that the 
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FIG. 11-PARTS PLACEMENT DIAGRAM for the display board. Study the board carefully before 
beginning construction. 
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FIG, 12— THE FOUR-CONDUCTOR CABLE Is in- 
Stalled on the foil side of the TCC board. Note 
that Fig. 10 shows an "X-ray" view of the board, 
not the foil-side as was stated last month. 



PC boards. Figures 11 and 12 show how 
the boards are interconnected. The color 
scheme indicated is not mandatory, but 
following it will minimize any chance of 
confusion. Note that the receptacle is 
mounted on the conversion box and wired 
to the TCC board. Doing that allows the 
conversion box to be disconnected from 
the display unit when not in use. 

Turning to the off-board components, 
use small -gauge, color-coded wires for 
the connections to SI and S3. Twist them 
rather tightly to prevent spurious ignition- 
noise pick-up that otherwise could occur 
with some automobiles, (The noise pick- 
up would cause erratic timer triggering 
and occasional faulty display readings.) 



When construction of the display board 
is complete, clean off all solder-flux resi- 
due with isopropyl alcohol or commercial 
spray flux-remover. If using a commercial 
flux remover be sure to read the directions 
as some of those are harmful to plastics. 

Conversion box preparation 

Figure 13-a shows the conversion-box 
preparation details for the box available 
from the supplier mentioned in the parts 
list. Also shown is the probe and tubing 
assembly (Fig. 13-b). The probe is built 
using }i-inch outside diameter (O.D.) 
copper tubing, with an alligator clip add- 
ed to make sure thai the probe remains in 
the auto -exhaust pipe when it is placed 
there. A 48-inch length of Vs-inch I.D, 
(/nside Diameter). Vi- inch O.D., vinyl 
tubing connects the probe to the con- 
version box. (Note that if you purchase 
the complete kil from the source men- 
tioned in the parts list, all cutting and 
drilling will already have been done.) 

A 2- inch copper tube stub (see Fig. 13- 
c) is needed to attach the vinyl tubing to 
the conversion box. Crimp a n /i6-inch 
length of one end in a vise to obtain the 
flattened dimensions indicated. Then drill 
a 5 /t2-inch hole where shown. Insert a No. 
6 flat washer (Ms-inch O.D., '/)2-inch 
thick) into the flattened portion when as- 
sembling as discussed below. Flattening 
of the stub and inserting the washer cre- 



ates a controlled inlet aperture. That aper- 
ture limits the exhaust-gas flow rate into 
the conversion box. ensuring adequate 
gas cooling before exposure to the TCC. 

Velcro strips can be used to allow at- 
tachment of the conversion box to the 
automobile. First, glue the "fabric" por- 
tion of the strip to the back of the con- 
version box. Then, double-sided carpet 
tape can be applied to the mating Velcro 
strip for attachment to the bumper. (Never 
stick the tape onto a painted portion of the 
car, as the paint is likely to come off when 
removing the strip later on.) 

Figure 14 shows the component and 
board placement within the conversion 
box. As shown, the sensors should be 
mounted W-inch above the PC board. 
Plastic spray-bottle caps (with approxi- 
mate dimensions as shown) should then 
be glued to the board over the sensor as- 
semblies. Try to center the caps around 
the sensor fixtures. Silicone glue may be 
used, although 3M windshield adhesive 
(available at automotive-parts stores) is 
even more effective. Apply the glue to the 
mating surfaces only. When the caps are 
in place, coat the outer cap and the board 
surfaces with additional glue to be certain 
of a good seal. Once the glue is firm, melt 
a hole into the test-sensor cap where 
shown in Figure 14. (The hole should face 
the side of the conversion box that con- 
tains the strain-relief/cable assembly.) 
Holding a l/4-inch diameter screw with a 
pair of pliers, heat the screw with a candle 
flame and use it to melt a hole through the 
plastic. The cap/board assembly should 
then be silicone glued to the side and 
bottom of the conversion box. Be sure to 
use ample amounts of silicone glue 
around the control sensor, as it is vital that 
no exhaust gas be allowed to reach it. 

Assemble the tube stub as shown in 
Fig. 14 using four 6-32 nuts to space the 
stub from the side edge. Don't forget to 
place a No. 6 washer inside the flattened 
tube end before tightening the outside 
6-32 nut. When the four "spacer" nuts are 
snug, tighten the outside nut with a small 
wrench or pliers until the tube end is com- 
pressed against the washer inside the 
tube. Thus, gas will be allowed into the 
box only at the top and bottom of the 
washer, and to a small degree through the 
outer sides. 

Battery operation 

Two self-contained batteries are used 
by the unit. One is a hearing-aid type 1.5- 
volt cell. The other is a common 9- volt 
transistor-radio-type battery. The 1.5- volt 
cell is used in the timer module and its life 
expectancy is over one year. 

The 9-voll battery powers all of the re- 
maining circuitry. Current drain is rather 
high due to the required thermistor heat- 
ing. Therefore, the unit should only be 
turned on when exhaust measurements 
are needed. Also, when replacing the bat- 
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FIG. 13.— DETAILS for preparing the conversion box (a), the probe and tubing assembly (b), and a tube 
stub {c). 




tery. be sure that the anil is off (to prevent 
damage). 

Checkout and calibration 

The following calibration/test pro 
ccdures are performed with the probe ex 
posed to ambient air-conditions only. Do 
not allow exposure to exhaust gas at this 
time. Double- check all connections and 
component orientation. Do not install the 
ICs into the sockets yet. (Only ICI, 
which is soldered in place, should be in- 
stalled to this point.) 

If you haven't re-installed the tinier bat- 
tery yet. do so now. and verify that all that 
all or the timer's functions operate as de- 
scribed in its owners booklet. With no 
external power applied to the unit, all 
timer functions should be just as they 
would be normally. If that is not the case, 
do not proceed until you have isolated and 
corrected the problem . Try disconnecting 
the four wires from the display PC board. 
II operation returns to normal . then some- 
thing is probably mis wired in the Ql . Q2. 
or Q3 circuitry. If timer operation is still 
faulty, then either the wire connections on 
the timer board arc bad (for example, sol- 
der bridging across two circuit paths) or 
the timer module is bad. 

Before connecting the con vers ion -box 
cable to the display unit, apply power via 
S4. Check the voltage at 1C12. It should 
be +5 volts. Leave the power applied for 
a few minutes, then touch ICI . It should 
be just slightly warm, not hot. If all is 



All resistors 1%, VI- watt unless other- 
wise noted 
R1— 100,000 ohms. 5% 
R2, R12-^t700 Ohms, 5% 
R3. R4, R13-R1 6— 10,000 ohms, 5% 
R5, R6. R8, R22— 4870 ohms 
R7— 8450 Ohms 
R9 — 47,500 ohms 
R1 0—4640 ohms 
R11. R23— 30,900 ohms 
R17, R18— 20,500 ohms 
R19, R20— 100,000 ohms 
R21— 46.400 ohms 

R24— 50,000 ohms, miniature potentiom- 
eter, linear taper, vertical PC-board 
mount 
R25 — 4530 ohms 

R26 — 10,000 ohms, miniature potentiom- 
eter, linear taper, vertical PC-board 
mount 
R27— 14,300 ohms 
R28— 6810 ohms 
R29— 1 1,800 ohms 

R31_1000 ohms, miniature potentiome- 
ter, linear taper, panel mount, with 
SPST switch (S4) 
R32— 300 ohms, miniature potentiome- 
ter, linear taper, vertical PC-board 
mount 
R33— 221 ohms 
R34, R35— 105 ohms 
R36, R37— 22,100 ohms 
R38, R40— 226.000 ohms 
R39— 152,000 ohms 
R41— 143,000 ohms 



PARTS LIST 



R42. R43— 210,000 ohms 
Capacitors 

C1-C5. C7-C9, C13— 0.1 nF, ceramic 
disc 

C6. C11, C12— 100 pF, ceramic disc 

C10— .001 ^F, mylar 

C14 — .05 u.R ceramic disc 

Semiconductors 

IC1— LM340T-5or78M05 + 5 volt regula- 
tor 

!C2. IC6— 74C00 CMOS quad NAND 



IC3 — LM324 quad operational amplifier 

IC4— TL507C A'D converter 

IC5— 1CL7621DCPA dual operational am- 
plifier 

Q1-Q5 — 2N3904 NPN silicon transistors 

01— 1N914 or 1N4148 general purpose 
diode 

SR1 , SR2—G126 precision matched ther- 
mistor pair (Fenwal Electronics, 63 
Fountain St., Framingham, MA 01701) 

TM1— timer module, model U01 sport 
stopwatch (Armitron Corporation, 29-10 
Thompson Ave, Long island City, NY 
11101) 

S1.S3 — SPST momentary normally open 
pushbutton (C & K 8631 or equivalent) 

S2 — 4PDT rotary, panel mount 

S4— SPST potentiometer switch, part of 
R31 

B1— 9-volt battery 



Miscellaneous: PC boards, display and 
conversion-box cabinets, IC sockets, 9- 
volt battery terminal clip, modular tele- 
phone extension cord. 25 feet, with plug 
and receptacle (MCM TA625 or equiv- 
alent), vinyl thin-wall tubing (%-inch I.D., 
v's-inch O.D., 48- inch length), copper tub- 
ing O-inch O.D., felnch wall thickness, 
14-inch length), spray bottle caps (see 
text), alligator clip, cable strain-relief (^is- 
inch mounting hole), silicone glue, Velcro 
strip (V/i inches wide by 3 inches long), 
double-sided carpet tape, 30 gauge wire, 
8-conductor ribbon cable, knobs, hard- 
ware, etc. 

The following are available from PVP 
Industries, P.O. Box 35667, Tucson. AZ 
8S740: Etched and drilled epoxy-glass 
PC boards for display cabinet and con- 
version box for $14.95; SR1, SR2 sen- 
sor pair for $22.95; PC board set, both 
cabinets (not drilled), timer module, 
front pane) decal for display cabinet, 
and modular extension cord for 
S49.95; complete kit of all parts (except 
glue and battery), including pre-drilled 
cabinets for $98.95; completely as- 
sembled, calibrated, and tested unit for 
$129.95. The above prices are postpaid 
in the continental U.S. Arizona resi- 
dents add 5% sales tax. Readers of Ra- 
dio-Electronics are invited to send a 
SASE to the above address to receive 
free updates on this project, along with 
user tips as they become available. 
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FIG. 14— THE TCC BOARD Is mounted inside the conversion box. Note that all exhaust tests are made 
with the conversion box oriented as indicated by the arrow. 



well, remove power, connect the con- 
version-box cable, and install the remain- 
ing IC's. Then set the balance control 
(R3D and trimmer potentiometers R24. 
R26. and R32 to their midpoint positions, 
and set the function to the co position. 

If the timer had been in the normal 
clock mode, you must change it to timer 
mode by holding S3 depressed for a few 
seconds until the display changes to all 
zeros. Now re- apply power. After several 
seconds, the display should begin to re- 
spond to the initiation of tests about every 
two seconds. 

If the word lap appears on the display 
(below the two smaller digits on the right), 
that means the count/ reset sequence is out 
of step. Thai may occasionally happen 
after power up. Simply depress the timer 
switch one time. That should clear the 
counting abnormality within two or three 
test cycles 

Now proceed with the calibration pro- 
cess, as follows. Again, be certain that 
there is no exhaust gas near the conversion 
box, and that its temperature is stable - 
Also, orient the conversion box as shown 
in Fig. 14. (That is the orientation that will 
be used during actual exhaust testing.) 

L Connect a DVM between the dis- 
play-board pads for the green and yellow 
leads to the TCC board.. Adjust R32 for a 



reading of exactly volts. There will be 
some settling time required, so leave the 
DVM connected for about 30 seconds. 

2. Adjust R26 for a display of 4.0% 
Take your time in doing that step as it is 
rather critical. Make the adjustment in 
small increments until the reading 
changes with each test cycle. If movement 
in one direction doesn't produce a display 
change, go back to midrange and try the 
other direction. When you do start seeing 
a change, continue to adjust, but in even 
smaller increments, until the display 
reads 4.0 consistently on several subse- 
quent tests, 

3. Switch to the a/f mode, and adjust 
R24 for a 13. 1 display. Follow the pro- 
cedure outlined in the previous step. 

That completes the checkout and cal- 
ibration process. The settings of R24, 
R26. and R32 should not require readjust- 
ment under normal circumstances. The 
balance control should give you enough 
of an adjustmenl range to compensate for 
any subtle variations due to component 
aging or imbalances at particular ambient 
temperatures. 

WARNING: Exhaust gas is poi- 
sonous! Do NOT ever perform any ex- 
haust-gas tests in an enclosed or poorly 
ventilated area! F.ven being inside a car 
with the windows rolled up is no as- 



surance of safety. While the system itself 
is designed so that gas is sampled and 
converted to an electrical signal outside 
the car. exhaust gas can seep into the car in 
many other ways Do NOT take chances! 

Setup 

The first step is to attach the conversion 
box to the rear-bumper area. Choose a 
position that allows the tubing and probe 
to reach the exhaust tailpipe without 
stretching or sharply bending the tubing. 
Also, observe the mounting direction as 
outlined earlier. Velcro strips may be used 
to attach the box. but they may not be 
suitable for all applications. Other alter 
natives may be necessary, such as mask- 
ing tape. An especially sturdy mounting 
is not needed unless the unit is to be used 
while driving, in which case adequate 
means must be provided to prevent a 
change of position or the device even fall- 
ing off the car. Do not attach the probe 
until after the balance operation described 
below has been performed . 

Before the unit can be used, two things 
must be allowed to happen: One is that the 
engine must be allowed to reach its nor- 
mal operating temperature (about 10 min- 
utes in mild weather), and the other is that 
the test unit must be allowed to stabilize 
(about I minute). If you warm up the car 
while allowing the unit to stabilize, be 
sure that no exhaust gas is allowed to 
reach the conversion box until after the 
balance operation is performed. Also, 
never start the engine while the probe is 
inserted in the tailpipe, as the initial surge 
of exhaust is extremely "dirty," and could 
coat the TCC, altering the unit's accuracy. 
A small piece of tape may be placed over 
the conversion-box gas-inlet stub and 
drain hole during wartnup to ensure that 
exhaust gas will not enteral that time. 

In use. all functions are displayed when 
the timer is in the stopwatch mode. If the 
tinier is in the clock mode, depress the 
mode switch for a few seconds until the 
display reads all zeros. That can be done 
whether or not power has been applied. In 
fact, if power is not applied, the unit can 
be used as an ordinary stopwatch. Once 
power is applied and the unit is placed in 
the stopwatch mode, the display should 
begin to change in response to each test 
cycle. 

The unit uses the three rightmost dis- 
play digits for readout . with an assumed 
decimal point between the rightmost two 
digits Thus, a 1 34 display in the a/f mode 
indicates a 13.4 air/fuel ratio while a 036 
display in the co mode indicates a CO 
content of 3.67f 

To activate the unit , rotate the bai ance 
control from its off position to about mid- 
range. As explained above, allow a brief 
warmup period. That allows time for pre- 
heating the TCC sensors, and generally 
allows the system to become acclimated 
to ambient conditions in the lest environ- 
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ment. Once the display stabilizes, adjust 
the balance control for a reading of 4.0 
in the co mode or 13.1 in the aJ\ : mode. 

When the engine is running at normal 
operating temperature, insert the probe 
into the tailpipe, and attach the tubing to 
the conversion box. There will be a very 
brief response lag-time encountered as 
the display changes to reflect the thermal 
conductivity of the gas sample. {Note that 
a new sample lest is performed about 
every two seconds.) It is normal for some 
fluctuation "drift" in adjacent readings, 
particularly if the engine is idling rough, 
or if the engine system routinely changes 
idle speed, timing, or carburetor mixture 
in response to engine temperature. 

If your automobile has a catalytic con- 
verter, accurate readings can best be ob- 
tained by sensing the exhaust gas before L 
the converter. While some autos have a 
port available for this testing, it will prob- 
ably be necessary to remove the exhaust- 
gas recirculation (EGR) valve and insert 
the probe at that point in the system. (It 
will then be necessary to close off the 
EGR line to the intake manifold to ensure 
accurate readings.) The catalytic convert- 
er changes much of the hydrocarbons and 
CO into water and carbon dioxide. That 
"new" gas/vapor mixture presents a dif- 
ferent composite thermal conductivity to 
the TCC, thus affecting accuracy. 

Adjustments. 

When making adjustments, be sure to 
allow time for the display to respond. It 
takes time for the engine system to stabil- 
ize on the new setting(s), and then it takes 
a short time for unit to respond to the 
different exhaust -gas content. If the unit is 
to be used on more than one vehicle dur- 
ing a session, allow several minutes for 
remaining exhaust to clear the conversion 
box before connecting it to the next vehi- 
cle. When making adjustments that typ- 
ically have a broad range, it is best to 
make small incremental changes, pausing 
after each and then noting the display. 
That method makes it easy to "zero-in" 
on the optimum setting without losing 
control; that is, getting things so far out of 
adjustment that the engine dies, or that it 
is difficult to return to the original set- 
tings: 

The following emission-related com- 
ponent topics are intended for general in- 
formation only. Specific adjustments for 
your auto should be made in accordance 
with the auto makers' prescribed meth- 
ods. Occasionally, emissions tuneup pro- 
cedures and data will be included on 
decals in the engine compartment. Other- 
wise, consult an appropriate service man- 
ual for details. It is a good idea to take a 
CO reading before making any repairs or 
adjustments so that you can later measure 
your progress by "before/after" compari- 
son. 

It is wise to begin by checking the igni- 



tion components: replace, clean, or re- 
gap spark plugs as needed: set point dwell 
and ignition timing to manufacturer speci- 
fications; check spark plug wires: and 
clean/inspect distributor cap. 

Equipment added to modern auto 
mobiles to reduce emissions include (in 
parti the following items. They should be 
inspected, cleaned, replaced, or adjusted 
as recommended by the auto maker. 

1. Air-inlet temperature damper 
(routes preheated air to carburetor 
during engine warmup). 

2. Air pump (pumps air into exhaust 
manifold area to improve combus- 
tion efficiency). 

3. Charcoal vapor- evaporator (routes 
stored fuel vapor to carburetor). 

4. EGR (routes portion of exhaust 
back to carburetor). 

5. PCV (Positive Crankcase Ventila- 
tion system— routes "blow-by" 
gases back to carburetor, and al- 
lows fresh air to enter crankcase). 

6. Spark-timing advance (three com- 
mon types: deceleration-vacuum 
control, transmission-gear-shift 
control, and engine temperature 
thermostat-vacuum control). 

7. Therrnostat-engine coolant (higher 
temperature thermostats being 
used). 

Proper carburetor operation is vital to 
minimizing exhaust pollutants. All pas- 
sages and internal/external components 
must be clean, and gaskets must be secure 
to prevent air or fuel leaks. Once that has 
been accomplished, the various adjust- 
ments must be set to the manufacturer's 
instructions. Those adjustments typically 
include float, choke, throttle, and air/fuel 
mixture, but may include other things, 
such as multi-carburetor synchronization. 
While "in the old days" simple cookbook 
adjustment procedures could be given (for 
example: "tighten down mixture screw, 
then back off 3 turns..."), today that is 
just not possible. The importance of using 
a CO meter and strictly following the auto 
makers' adjustment instructions is no bet- 
ter exemplified than with the carburetion 
setup. 

Readings 

As mentioned earlier, auto makers typ- 
ically provide emissions-adjustment in- 
formation in the engine compartment. 
That information often includes CO and 
A/F readings that should be attainable if 
all systems are functioning properly. 
Tune-up manuals will also provide that 
information. Of course, it is also impor- 
tant to know your state's prescribed max- 
imum CO limits for your make, engine, 
and year auto. Those limits vary consider- 
ably. 

In Arizona, for example, a 1972 Ford 
Pinto with a4-eylinder engine is allowed 
6% CO maximum. A 1981 Dodge Aries, 
also with a 4-cylinder engine, is only al- 
lowed 1.5% CO maximum. A 1973 12- 
cy I inder Jaguar XKE is allowed 5.5% CO. 



Some auto types seem to be rather amena- 
ble to achieving even very stringent re- 
quirements, while others (like the Jaguar 
mentioned above) just barely squeak by 
relaxed requirements, and then only after 
considerable effort. In general however. 
10- or 15-year-old cars should be able to 
deliver about 3%-4% CO, while the very 
latest cars should be down to about 1%. 

Air/fuel ratio measurements are es- 
pecially meaningful when making car- 
buretor adjustments. Once again, it is 
important to consult the manufacturer's 
data for recommended procedures and 
readings It can be injurious to the engine 
valve system, for example, to set the mix- 
ture too lean. The few pennies saved in 
fuel will be more than offset by subse- 
quently having to repair burned valves, 
due to excessive combustion tempera- 
tures. Air/fuel readings above about 14.0 
indicate a lean mixture (i.e. , more air, less 
fuel) while readings below about 12.0 in- 
dicate a rich mixture. 

The advantage of using the unit while 
driving is to verify A/F carburetor settings 
and general carburetor/accelerator pump 
response under actual operating condi- 
tions. At cruising speeds, with a light 
engine load, the A/F reading will nor- 
mally be a little leaner (by about .3 or .4) 
then when the auto is stationary. After 
sudden, brief acceleration the reading 
should diminish considerably, then grad- 
ually rise back to nominal. Service data 
for your auto should provide specific load 
readings. 

Suspicious readings 

Sooner or later, you will probably en- 
counter readings that just don't seem to 
make sense. There can be many sources 
of inaccuracy, hut first it is important to 
determine the general cause. There are 
three general causes to consider: the auto- 
mobile, the setup, or the unit itself. Once 
the general cause is found, the specific 
problem is much easier to track down. 

One common auto symptom is the car- 
buretor-mixture control not having any 
effect on CO readings. That is a "normal" 
occurrence if the carburetor needs over- 
hauling. What has happened is thai block- 
ages or leaks in the carburetor have 
disrupted normal operation enough to 
make the relatively minor mixture-screw 
changes ineffective. It is also possible that 
the air filter is clogged To verify, note the 
A/F reading, then remove the air-cleaner 
element, re-attach the air-cleaner cover, 
and retest. If AJF ratio is now more than .2 
or .3 higher than before, the filter proba- 
bly needs replacing. 

Another source of potential (rouble 
from the automobile, as mentioned ear- 
lier, is "swamping out" of the TCC due to 
an unusually dirty exhaust blast, such as c 
thai which would occur if the engine is m 
started with the probe attached. Swamp- ^ 
continued on page 96 S 
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Finding replacement parts 

EARL "DOC" SAVAGE, HOBBY EDITOR 



TWENTY OR SO YEARS AGO. WHEN COM- 

mercially available amateur-radio setups 
began to appear in large quantities, the 
number of ham operators who simply 
bought transmitter/receiver units and 
turned them on began to increase at an 
exponential rate. Prior to that time, most 
hams built their own installations, or at 
least knew enough about them to repair 
and modify them whenever the need 
arose. So they, the old timers, made dis- 
paraging references to the new breed of 
hams — they were called "appliance oper- 
ators." Not so long ago, the computer 
hobby went through a similar change. Not 
only is it no longer necessary to build a 
computer to have one. but most comput- 
erists have no interest in knowing how 
their machines work. In fact, the vast ma- 
jority of computer owners today are essen- 
tially ""appliance operators." 

The purpose of reviewing that bit of 
history is not to start an argument — nei- 
ther side is any better than the other. 
However, those and other similar changes 
have created a problem that many elec- 
tronics enthusiasts encounter frequently. 
That is, we start to build or modify some 
device and discover that the parts we need 
are hard, if not impossible, to find. That's 
partially because many parts distributors 



AN INVITATION 

To better meet your needs. "Hobby 
Corner" has undergone a change in 
direction. It has been changed to a 
question-and-answer form, You are in- 
vited to send us questions about gen- 
eral electronics and its applications. 
We II do what we can to come up with 
an answer or, at least, suggest where 
you might find one. 

If you need a basic circuit for some 
purpose, or want to know how or why 
one works, let us know. We'll print 
those of greatest interest here in 
""Hobby Corner." Please keep in mind 
that we cannot become a circuit-de- 
sign service for esoteric applications; 
circuits must be as general and as 
simple as possible. Please address 
your correspondence to: 

Hobby Corner 

Radio-Electronics 

200 Park Ave. South 

New York, NY 10003 



carry more sub-assemblies than discrete 
components. The reason behind that is 
that these days the repairman usually re- 
places a complete sub-assembly (or 
board) rather than the parts themselves. 
It's quicker and cheaper to do things that 
way — at least they say it's cheaper! 

You really can't blame the stores and 
mail-order houses for the change; simple 
economics was the deciding factor in 
making that adjustment. There is more 
profit in selling manufactured sub-assem- 
blies than there is in selling parts unless 
the volume purchased is quite large. And 
therein lies the root of the problem, but 
knowing the cause doesn't affect a cure — 
it's still hard to find the parts. That's true 
whether you do business with the very 
large parts dealers or the "mom-and- 
pop"-type operations, which have low 
overhead. We know it's difficult, not only 
from personal experience but because a 
week doesn't go by without receiving a 
letter from someone saying that he can't 
find a source for a certain coil, trans- 
former, or whatever. So, for David Barger 
(NY), Jerome Roach (CA), D. C. 
Hoffman (PA), Chris Miller (Ontario), 
Chauncey Albright (NY), and the rest of 
you out there who have had difficulty in 
locating the needed parts, here are some 
old methods and a new one that has proven 
quite valuable. 

Helpful hints 

[f you're building a device from a con- 
struction article, first check to see if the 
author has made arrangements to offer a 
parts kit. Often a source of partial or com- 
plete kits is listed with the article. That 
may be the best way to go when you need 
all or almost all of the parts. The second 
approach to the parts problem is to check 
the local Radio Shack store or their cata- 
log. If they carry the necessary parts, then 
you've saved yourself a lot of time. But if 
that turns out to be dead end, the next step 
is to check the back-page ads and the 
classified section of current and past issu- 
es of Radio Electronics for suppliers. 
Most suppliers will send along a current 
catalog when you order something, and 
continue to do so once you are on their 
mailing lists. Still others will send their 
catalogs to you just for the asking. (I don't 
know about you, but 1 never throw out a 



catalog until a replacement comes along. ) 
Assuming the worst case . it's then time to 
start writing letters of inquiry to supply 
houses (a task that's all too familiar to 
me). In the past that has been like shooting 
in the dark, but now some light has been 
shed on the subject. 

A fellow by the name of Edward A. 
Hall has written a 1 25 -page book — The 
Buyers' Guide to Radio and Electronic 
Parts, That guide goes a long way in let- 
ting you know which distributors carry 
what items. The book contains listings for 
hundreds of parts, ranging from act u a to r- 
lo-yokeand it also lists over 85 companies 
that carry each item. A special section in 
the back of the book gives supplier mail- 
ing addresses, telephone numbers, cata- 
log costs, and minimum order amounts. 
(I've found it to be quite helpful.) If you 
feci that the guide would be of benefit to 
you: it's available for $6.95 postage paid 
from Hay ward Products, 39 Sunset Court, 
St. Louis. MO 63121. (And 1 don't own a 
bit of stock in the company!) How times 
have changed! 




FIG.1 



Speaking of changing times, you may 
be interested in a little conversation piece 
in my workroom. It is nothing more than a 
small wooden base holding a tube, a tran- 
sistor, and an IC. The sketch in Fig. I 
gives you an idea of what it looks like. My 
non-technical friends are amazed when I 
answer their questions about it, and I'm 
sometimes tempted to cheat a bit by re- 
placing the puny 68L7 with an old trans- 
mitting tube! Of course, you could have a 
series of such eye-openers: How about a 
5R4 and a solid state rectifier, or an OA3 
and a Zener diode? There are all kinds of 
interesting possibilities. 

Inquiries 

Whenever I have the occasion to thumb 
through my Radio Electronics magazine 



file, I am impressed anew with the variety 
and scope of the subjects that have been 
covered (or uncovered) over the years. A 
back-issue file is a valuable resource of 
circuits, ideas, and construction data. 
When you are looking for information, 
check through your back-issue file. You'll 
almost always find that the time was well 
spent. 

For instance, one reader — James Lewis 
(NJ) — is looking for a voltage/spike sup- 
pressor for his equipment. Well, James, 
take a peek at page 57 of the September 
1983 issue. There you'll find a great con- 
struction article entitled "Powerline Tran- 
sient Suppressor" by Herb Friedman. 
That suppressor takes care of four line 
problems: RF interference, line tran- 
sients, surges, and interruptions of ser- 
vice. (Well, it doesn't prevent interrup- 
tions but it does keep down troubles when 
service is resumed.) Another reader, S. 
M. Harmon (PA), will have to lookback a 
bit farther to find an answer to his ques- 
tion. That reader is a teacher who wishes 
to add some tunes to his math games. He 
says the mini-player piano of afew months 
ago is overkill for his needs. You're in 
luck, Mr, Harmon. You can find just such 
a monophonic "tune maker" circuit in the 
"Hobby Corner" columns of the January 
and February 1979 issues of Radio Elec- 
tronics. 

Those of you who have written about 
sequential turn-signals for your cars and 
other uses of "chase" circuits, may wish 
to check the March, 1978 installment of 
"Hobby Corner." To operate that circuit 
with high-current devices (tail lights, 110- 
voll lights, etc.) just hang one or twoTTL 
relays, or transistor switches on the out- 
puts in place of the LED's. 

Antenna measurements 

Antennas can make or break any kind 
of radio installation. That is especially 
true of transmitting antennas. What is es- 
pecially exasperating about them is that 
they can look great but perform like a 
willow twig, or worse. 

It is axiomatic that the more you know 
about antennas, the more you realize you 
don't know! To make matters more com- 
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plicated, the usual DC and AC test instru- 
ments are of little value in making antenna 
measurements. Typically, AC instru- 
ments function adequately only up to a 
few hundred Hertz, at best. They are all 
but worthless when dealing with devices 
in the kHz and MHz ranges. 

Andrew Mazzella has asked how he can 
test his antenna without lowering it or 
climbing up a long ladder. Well, the first 
thing we have to tell you is that there are 
many things you need to know about a 
given antenna that can't be learned by 
bringing it down or going up to it, unless 
you have special instruments. 

The primary question about an antenna 
is: What is its resonant frequency? For- 
tunately, that can be determined from the 
ground, as it were, with any of three in- 
struments. Two are quite reliable but the 
third will mislead you, given half a 
chance. 

The one which you must use with great 
care is the grid dip meter. The method and 
degree of coupling to the antenna is quite 
critical to getting useful and accurate 
readings. In spite of that, the grid dip 
meter is used often because it does not 
require an external source of RF energy. 
The other two instruments that will give 
you the needed information on your an- 
tenna are an SWR bridge and an RF im- 
pedance bridge. R-E 
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Smoothing out the sinewave-generator output 

ROBERT GROSSBLATT 
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ANYONE WHO GETS INTERESTED IN El.EC- 

tronics and gets really hooked on it will 
progress through a number of clearly rec- 
ognizable steps. In the beginning, you 
buy light-dimmer kits and bum your eyes 
out trying to read obscure directions writ- 
ten in muddy print. The next step is to buy 
components and, armed with a chart that 
lists the resistor color code and a solder- 
ing iron, burn your components up trying 
to build a light dimmer of your own de- 
sign. Somewhere around here you begin 
to understand that there's more to elec- 
tronics than Ohm's law, and you begin to 
read. 

Now, we're all familiar with the truth of 
Grossblatt's 12th Law: He who doesn't 
have his head in a book has his head in 
something else. But the more general the 
rule, the more exceptions there are to it, 
and that applies here as well. After you've 
plowed through enough abstracts and 
journals, you'll learn how to apply 
Grossblatt's 27th law: What is written on 
paper is not carved in stone. 

The difference between theory and 
practice is the difference between brain 
damage and common sense. The difficult 
task of plowing through countless reams 
of paperwork filled with obscure equa- 
tions can often be eliminated by taking a 
look at the original problem on a dif- 
ferent-color paper or walking away and 
letting your subconscious take over. 

The perfect example of that is the prob- 
lem facing us at the moment — finding the 
resistor values for our digital sinewave 
generator. There are three ways to go 
about finding the answer. 1) Trial and er- 
ror. 2) Mind- warping math. 3) Common 
sense. The first one is OK, but only gives 
answers for a particular application. The 
second is OK for people who wear a 
bathing suit with shoes and socks. That 
leaves us with the third. 

Believe me when I tell you that the 
standard method for calculating the re- 
sistor values involves math so hairy... 
well, even with a lot of equipment it 
would be difficult. The Fourier transforms 
and Fibonacci numbers are the easy part. 
The hard parts can only be solved using a 
variable interossiter. (Do any of you re- 
member what that is or know how to spell 
it?) 
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Getting around the math 

But seriously folks, the math is both 
complicated and unnecessary. We can get 
within several decimal places of the calcu- 
lated values by using common sense and a 
bit of elementary arithmetic. Let's take a 
good look at the problem. Figure 1 shows 
the circuit we're going to use; Fig. 2 
shows 180 degrees of the waveform that 
we want, and a couple of helpful hints. 

You'll remember that we're not using 



the q 5 output of the 4018 because it's a 
quick and dirty way to make the waveform 
conform more closely to a sinewave. The 
resistors on the remaining outputs will 
determine the shape of the wave we gener- 
ate but — and this is important — we still 
have to allow for the time used by the q 5 
output. In other words, no matter how 
many 4018 outputs we decide to use, it's 
still going to take 5 incoming clock- 
pulses to make the 401 8 repeat itself. That 
means any calculations that we do have to 
take into account the fact that there will be 
5 discrete 4018 output states for each 180 
degrees of the sinewave. 

In practical terms, each incoming clock 
pulse will control 36 degrees (180/5) of 
the sinewave. Q[ will determine the am- 
plitude of the sinewave 36° into the cycle, 
q*> will determine the amplitude of the 
sinewave at 72°, and so on until we get to 
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P FLIGHT SIMULATOR by Mi- 
crosoft ... List $49.95. Our price 

... $43.00. Highly accurate sim- 
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aircraft. Working instruments. 
Out the window graphics. Real- 
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computers. (IBM P C, disc) 



L PC TUTOR by Comprehen- 
sive Software ... List $79.95. 
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use your IBM Personal Com- 
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D PR1SONER2 by Interactive 
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byUltrasoft Inc.. List $39.95. 
Our price ... $34.00. An ani- 
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Soflware List S3S.95. Our 
price ... S34.00. A typing in- 
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type while battling waves of 
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D RENDEZVOUS by Edu- 
ware ... List $39.95. Our price 
... S34.00. In four phases, sim- 
ulates an actual space-shuttle 
flight from Earth Liftoff through 
Orbital Rendezvous and Ap- 
proach to Alignment Docking 
with a space station. Hi-rez 
graphics (Apple II, disc) 



D SAT WORD ATTACK 
SKILLS by Eduware ... List 
S49.00. Our price ... $43.00. A 
tutorial for mastering vocabu- 
lary, deciphering new or 
unfamiliar words, and taking 
tests. (Apple II. disc) 
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□ SHAMUS by Human En- 
gineered Software ... List 
$39.94. Our price ... $34.00. 
Only you can stop the Shad- 
ow's mad reign of terror. Two 
levels with 20 rooms each. A 
joystick challenge. (Com- 
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HOUSEHOLD FINANCE 
by Creative Software ... List 
$17.95. Our price ... $15.00. 
Home utility program records 
and analyzes your monthly in- 
come, expenses and budget in 
16 categories. (Commodore 
VIC-20 tape cassette) 



Z HOME OFFICE by Creative 
Software ... List $29.95. Our 
price ... $25.00. Combines 
VICPRO, a flexible and effi- 
cient word processor with 
VICDATA a powerful and so- 
phisticated information storage 
and retrieval system. (Com- 
modore VIC-20, cassette tape, 
8k additional memory required) 
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G SUBMARINE COM- 
MANDER by Thorn EMI ... List 
$49.95. Our price ... $43.00. A 
submarine patrol simulator to 
hunt and destroy enemy ships. 
9 skill levels. Plug-in cartridge. 
(Atari Cartridge 400/800) 
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... List $39.95. Our price ... 
$34.00. Chase into a Ura- 
nium mine thru 10 levels of 
traps and capture Yukon 
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win — if you can. (Apple II, 
48k, disc) 
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6 IBM PCjr Versus The Portable 

An in-depth look at two of IBM's newest computers. Included is a 
look at the similarities and differences between the two machines. 
Marc Stern 

10 CP/M For Beginners 

Part 2. This month, we'll turn our attention to one of the most 
important CP/M utility programs: PIP Herb Friedman. 

14 Computer Graphics 

With the proper software, it's possible to add the tremendous power 
of graphics to any personal computer In this article, we'll take a look 
at some of what is available, and see what those programs can, and 
can not, do Herb Friedman 



4 Editorial 

5 New Products 



First there was the ZX80, the 
machine that set the computer 
industry on its ear Now Clive 
Sinclair is at it again with his latest 
entry the QL Find out how it 
stacks up against the competition 
in next month's issue. 

Computer telecommunications 

has received a lot of attention in 
the last year or so, but what 
exactly is it, and where does the 
average hobbyist fit in? Those are 
just some of the topics our look at 
telecommunications will cover 

Handling large amounts of data, 
or writing long reports or papers, 
is done much faster when done 
on a computer Getting a printout 
of your work, however, is an 
entirely different matter. Losing use 
of your computer for minutes, or 
sometimes hours, while reams of 
paper are fed through even the 
fastest printers is unproductive, 
frustrating, and annoying. Next 
time, we'll find out all about how 
you can put an end to all of that 
by adding a printer buffer to your 
computer system. 



ON THE COVER 



Add a solid graphics software package to a computer and it 
becomes easy to prove the cliche "a picture is worth a thousand 
words." Learn all about some popular graphics software, and how 
they can make your computer "speak volumes," beginning on page 

14. 

The illustration on our cover was created on a Heath/Zenith Z100 
computer using a graphics software package called Autocad. 



ComputerOigest 

NEWKIHD OF MAGAZINE FOF1 ELECTRONICS PROFESSIONALS- 

PC J« VS NEW TRANSPORTABLE... 

A blLANd NEW IBM COMPUTER THAT yoU CAN 

tARRy wiik you wherever you qo. Here's 

A COMpAflUoN BETWEEN TllE NEW 
TRANSpORTADLE ANtl THE PC Jn. 



CP/M FOR BEGINNERS... 

Dm 1 ! bb ifctld «r uslftq CP.'M. I 

I ■ '- A itHlfil GplUIIHE, IjiTlH OHC< i-tll I 

UhdlBMlld ItDOV ID mi i 




GRAPHICS SOFTWARE. 

FbDH JMtHlihQ | .11 , : »l | TO 'll"*'>', 

pii i ln#.i', o« liLi riMriiMft KRl i .» tt 
dm uxiaii [iri-n. 



+s™ 



JUNE 19B4 — ComputerDigest 3 




CAVEAT EMPTOR! 

Money is tight. Nobody had to tell you that. Atl you have to do is to open 
your waliet or look at the balance in your checkbook. The things you want 
are harder and harder to come by So you have to decide which things are 
necessities and which are luxuries. But it goes beyond that. Vbur purchases 
have to be exact and correct. There is no room for mistakes. 

That's why a magazine like ComputerDigest becomes increasingly 
important to you. Not only do you learn what new products are available to 
you, but you'll also learn how well they perform, and whether or not they 
will be precisely what you want and need for your own computer system. 
In a tight-money situation, there's no room to buy, try and discard. Your 
purchase must work for you the way you want it to, or you've lost your 
money 

The other thing that happens in that sort of situation, is that a lot of 
manufacturers compete for the bucks you've got to spend. Now 
competition is good for everybody. It keeps prices within reason, provides 
innovative products, and the industry continues to move forward. Yes, that's 
all to the good. Unfortunately, not all of the manufacturers can hold out in a 
highly-competitive market, and there's always a dropping by the wayside. If 
you buy a product and that manufacturer fails, you might wind up with a 
totally worthless guarantee. 

What does it all mean? You've simply 301 to be a careful consumer! Before 
you make any purchase, you must be certain that you want and need the 
product that you're contemplating. Having made the decision to buy you've 
got to use a careful process of elimination to select the manufacturer you 
want to deal with, and then pick that specific product of that specific 
manufacturer. When you've nailed down the manufacturer and model 
number, you go out shopping for price, and we hope, you'll deal with a 
local distributor who has an untainted reputation in addition to fair prices. 

When you finally do make a purchase, we recommend that you stop 
shopping. Too many people waste time after a purchase, trying to verify 
that they made the right buy, after it's too late! 

We started out by saying Caveat Emptor. It's Latin for "Let the Buyer Beware." 

We at ComputerDigest are trying to help We're working your side of the 
street. We'd like to hear from you, too. Got any specific problems or 
questions? If we don't have the answers, we'll know where to get them,- 
and while all mail will be answered, we'll publish the letters that we think 
are most interesting. So do let us hear from you. 



And hey.. THANKS! 



BYRON G. WELS 
EDITOR 
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COMPUTER PRODUCTS 

For more details use the free 
information card inside the back cover 



DUSTCOVER, the Copy Cover, is a combination dust-cover 
and copy holder. Manufacturd from clear lucite, when down, 
it protects keyboards from dust and dirt; when it is flipped 
up (see photo) it becomes a copyholder that accommodates 
documents and computer printouts that measure up to 11 x 
16 inches. 
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The Copy Cover clips on and off in seconds. Each unit is 
custom-fit and versions are available for most popular 
computer models, includes IBM PC, XTJr— Apple — Radio 
Shack's Color Computer— Tl 99— Commodore 64, VIC-20, 
DEC Rainbow 700— Columbia — Kaypro, and many other 
models. There is also a special verison available for the 
portable Radio Shack model 100 and the NEC 8201 During 
the special introductory offer period, the Copy Cover is 
priced at $39.95— C-Thru Products, 6351 Lk. Worth Road., 
Lk. Worth, FL 33463, Suite 111. 

SOLDERLESS EXPERIMENTER SYSTEM, the eZ Board, 
provides a method for building experimental add-ons to 

interface with personal computers. 

Features of the system include a 3 1 ass expoxy circuit board 
mounted with a set of solderless breadboarding units for 
building circuits; four separate distribution buses with 50 tie- 
in points, each of which can be used for power, ground, 
clock lines, reset, and more. 




There is an array of tie -point blocks from which each pin of 
the computer's bus system (I/O channel) is clearly labelled 
and is easily accessible. A four-position DIP switch is 
mounted on the board. Each switch position connects to a 
set of tie-block sockets on either side, to aid in the 
development and analysis of experimental circuits. A flat 
ribbon cable connects the board to the computer's bus 
expansion slot- 
Versions are available for IBM, Apple, and Commodore 
machines, as well as for hardware compatible models. The 
entire system, including cable and connectors, is priced at 
$174.95 each, plus $5,00 for shipping.— Sa bad ia Export 
Corporation, 3920 E. Coronado Street, Suite 206, Anaheim, 
CA 92807. 

COIN-EVALUATION PROGRAM, Coins, automatically 

evaluates 1600 common American coins. Non-standard coins 
can also be listed and maintained, so that numismatists can 
determine the current market value of their collections. The 
package provides for special reports that show yearly 
purchases and sales, as well as a complete inventory 
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Optional quarterly update diskettes that will be available re- 
price the collection per current market values. IBM PC/XT/jr., 
Apple li/lt+/tle, and TRS-80 models ///// versions, including a 
44-page manual and program diskette with latest value file 
are available at $95.00. (Previews Packs— manual only— are 
available for $10.) Add $2.50 for shipping and handling. MC/ 
VISA order are acceptable; California residents are asked to 
please add 6% sales tax .— Compu -Quote, 6914 Berquist 
Avenue, Canoga Park, CA 91307. 
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IBM PCjr VERSUS 
THE PORTABLE 



MARC STERN 



Here we'll look at IBM's Portable PC and the PCjr to see if there are any similarities. 




FIG. 1— THE NEW IBM PORTABLE personal computer features 
25 6 K of user memory and a single disk drive. 

*When IBM made its decision to enter the 
microcomputer market in 1981 with its Personal 
Computer (PC), it was generally considered a way of 
getting its foot in the door. The giant computer maker 
was dipping its toe — so to speak — into the waters of 
this market to see if it was right for the corporation. 

The fact that this entry was rather cautious was 
hardly surprising because this area of the computer 
market was a giant unknown for IBM. Look at the 
original offering and you'll see what we mean. 

It used an 8088 microprocessor— a proven device — 
which had a 16-bit internal architecture, but an 8-bit 
data bus. The computer used 16K static RAM IC's to 
provide a total of 64K of RAM on the motherboard; a 
cassette recorder interface, and a detachable 83-key 
keyboard. That combination is hardly what one would 
call revolutionary. 

To upgrade this system, you had to buy special- 
purpose accessory boards that plugged into the 
motherboard (system board of the computer) and you 
had to buy a separate display device to see the 
system's output and that device needed a special 
plug-in card so it would work, too. 

This, again, was hardly a new trend in the 
microcomputer world. Apple had been doing it 
successfully for four years before IBM jumped into it. 

Like Apple, though, IBM used a cagey marketins 
strategy one which was totally out of character with the 
company's traditional policy of in-house development, 
it made its system and bus architecture public, 
publishing a detailed "Technical Reference Manual." 
This manual allowed developers of non-IBM- 
developed accessory boards, peripherals and software 
to have a look at the memory and input/output (I/O) 
structure of the system and to develop products for it. 
IBM even went so far as making most of its Basic Input/ 
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FIG. 2— THE IBM PCjr. The version shown here features a single 
disk drive, two cartridge slots, and a cordless keyboard. 

Output System (BIOS) software public, with the 
exception of some proprietary Read-Only Memory 
(ROM) calls, so that anything developed for the IBM PC 
was compatible not only with the basic system, but 
other accessory devices and with IBM-developed 
products. 

For IBM it was quite a daring maneuver, on the face 
of it. But, think about it for a moment. With its original 
minimal PC, it had very little at stake. If the market for 
the IBM PC failed to develop, the company was out the 
development costs of the basic system and for some 
tooling. Since the corporation relied so heavily on 
outside vendors, though, much of the development 
cost would be borne by third parties and they would 
be the ones who would have had to absorb any 
failure. 

However, as we all know, the IBM-PC hardly failed at 
all. Almost at once, the market for this system began to 
skyrocket — even with the minimal level of hardware 
and software that was originally out there — and soon 
the IBM-PC became an industry standard. Almost 
immediately a widespread network of hardware and 
software suppliers jumped on the bandwagon, 
providing IBM users with a wide array of accessory 
devices and software. Even IBM joined its own 
bandwagon by providing more and more IBM- 
packaged material for the PC 

Yet, IBM remained cautious, even though its market 
share in the microcomputer world soon approached 
and surpassed 20 percent. Some said this was due to 
IBM's fear of an anti-trust action if it came to dominate 
too much of the market. However, it is probably truer 
to say that it was a result of IBM's native business 
conservatism. It wanted to be sure the PC phenomenon 
was more than just a flash in the pan. And, while it took 
more than a-year-and-a-half for it to be convinced of 



the success of the PC, the corporation eventually besan 
turning out upgrades and additions to the PC line. 

First came the PC-XT, an upgraded IBM Personal 
Computer that used 64K RAM IC's to provide a 
maximum of 256K on the motherboard and a 10- 
megabyte hard disk. Then came other upgrades to this 
system, the PC-XT/3270, IX and more. Each of these 
systems had more power and functionality Some 
could be tied into a network of terminals, while others 
could support the UNIX operating system. 

Eventually, as it had done in the mainframe computer 
world, IBM offered a full lineup of business-oriented 
systems, ranging from the basic PC — now called the 
PC— to the full-blown PC-XT/IX. It is now even 
beginning to offer a small computer system for the 
scientific and engineering world, based on its S-90O0 
MC-68000 microcomputer, called the S2. 

However, if you look at all of the additions to the 
line, you will see there were still two crucial areas in 
which IBM had no entries, the home computer and 
portable computer realms. The first of these gaps was 
filled in November, 1983 with the introduction of the 
IBM PCjr shown in Fig. 1. (see March Radio Electronics 
for a description of PCjr). The second obvious gap was 
filled in February 1984 with the introduction of the IBM 
Portable Personal Computer (see Fig. 2). This now 
makes IBM competitive in all areas of the 
microcomputer market, with the exception of the lap 
or kneetop computer area and it is more than likely that 
this gap will be filled before long. 

Compatibility Across Board 

Perhaps one of IBM's shrewdest moves with all of its 
entries in the small computer world is the use of a 
common microprocessor and system architecture 
across the line. This assures compatibility from the low 
end to the high end and it further means that users will 
be able to migrate from one system to a higher- 
powered system * r their needs change. 

More imn - - „,it for the user, though, is the fact that 
the so f * je base won't become obsolete simply by 
<■' ..^ing to a different IBM computer. Because the 
system architecture and disk format is the same, a 
program that runs on the PCjr will run on the PC and 
will run on the PC-XT and so on, provided, of course, 
that you use DOS 2.1. 

This type of compatibility solves one of the long- 
time complaints in the microcomputer world — 
incompatibility of operating environments. 

Since IBM has become so powerful in the 
microcomputer world, there are now many PC- 
compatible systems on the market that will emulate the 
IBM product and can use some of the same software. 
Some of them are so compatible that they will act the 
same as a PC and will run even IBM's proprietary 
software. This means compatibility across a great 
number of machines. However, there are varying levels 
of compatibility and you do have to check to find out 
just how compatible an IBM-compatible computer is. 

For IBM, though, the compatibility between its 
systems means it can keep users "in-house" as they 
upgrade in their microcomputer needs. 

With all of this background set out, let's take a 
detailed look at the Portable PC and PCjr 



Portable PC 

Like all the IBM Personal Computers, the Portable PC 
uses an Intel-designed 8088 microprocessor that runs 
at 4.7 MHz. This microprocessor has a 16-bit internal 
architecture — 16 registers for storage and data and it 
handles data internally in 16-bit chunks — two 8-bit 
digital words at a time. 

However; to get its data from the rest of the system, 
it must make two 8-bit data fetches. The reason is the 
8088 microprocessor only has an 8-bit data path (bus). 
This means that before it can take any action on a 
digital instruction, it must send for 8 bits of data, store 
them temporarily, and then ask for the remaining 8 bits 
of the instruction. This does slow response time 
somewhat. 




The PQr'sentry level model is packaged with software that's 
especially designed for users with little or no computer experi- 
ence. 

Included with the Portable PC, is a standard 256K of 
user memory (RAM). This means this portable will be 
able to run even the most memory-hungry programs. 
(Many 16-bit programs written now rely on a minimum 
system configuration of 128K of RAM and some even 
require 256K. The reasoning behind them is that 
memory is cheap and it is far better for program 
response to load the entire program in RAM, rather than 
relying on constant disk access every time something 
new is needed by the program.) This level of RAM is 
expandable to a maximum of 512K. 

Interestingly this is only half of the amount of RAM 
that a 16-bit microprocessor such as the 8088 can 
address. In reality it can address up to megabyte of 
RAM. However, because of system constraints, at the 
moment, this is limited to 640K on the PC. 

The Portable PC weighs about 30 pounds and folds 
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FOR A WIDE VARIETY of home and classroom applications, the 
PCjr can be used with the ISM Compact Printer. For instance, 
when used with the appropriate software, that combination can 
be used by students to produce reports, essays, etc. 




WHEN USING IBM's Personal Computer Disk Operating System 
S.I, the PCjr's enhanced model is compatible with a wide variety 
of business and personal-productivity programs are available for 
other IBM computers. 



into a 20 x 17 x 8-inch package. It features the same 
type of 83-key, firm-touch keyboard that is used by the 
larger members of the IBM Personal Computer family 

Unlike the other members of the PC family this 
system comes with a built-in 9-inch, hish-resolution 
amber monitor that is capable of displaying graphics. It 
is capable of displaying the industry standard 80- 
columns by 25-lines and this makes this system ideal 
for professional use. 

This system also offers a standard color-graphics 
monitor adapter card so this system can be used for 
color graphics work and is compatible with the latest 
version of the IBM disk operating system — 2.1. 

Since it is compatible with DOS 2.1, it indicates this 
system comes equipped with a disk drive — you don't 
need DOS if you don't have a disk drive — and it does. 
The standard disk drive is a slimline (half-height) 
double-sided, double-density unit that is capable of 
360K of storage. A second drive is available as an 
option. 

There are also five expansion slots on the 
motherboard, which, again, shows the heritage of the 
Portable PC — an open system architecture that you can 
fill in yourself. It does add to the initial $2,795 price for 
the one-drive system. An additional drive is $425, 
while a serial communications port is about $100, and 
a parallel printer port so you can use your Portable PC 
with a printer, is about another $150. The 256K memory 
addition option costs anywhere between $400 and 
$900, depending on where you get the 64K 250 ns 
RAM ICs required. 

It also boosts the cost of this system to about what 
you'd expect to pay retail for a similarly equipped two- 
drive IBM-PC1 desktop model. However, you do get the 
advantage of portability 

Portable versus PCjr 

As we noted earlier, the portable plugs one of the 
holes in IBM's small computer lineup, while PCjr plugs 
the other hole at the low end of the line. 

Like the Portable, PCjr uses an 8088 microprocessor 
and, like the Portable, that processor runs at 4.7 MHz. 



However, it's there that the similarities stop and the 
contrasts begin. 

Perhaps the first and biggest contrast is the price of 
the respective units. Where the Portable costs nearly 
$3,000, the PCjr is available in its base form for $669, 
This system includes 64K of RAM; a connector with a 
built-in RF modulator for a television set; a detachable 
keyboard; a connector for a cassette player so you can 
store data and load programs from tape, and Cartridge 
BASIC. 

A more fully configured version — $1,889 — includes 
the basic PCjr and 128K of RAM — the maximum 
allowed, versus the 51 2K possible with the Portable; 
the keyboard and a 360K slimline drive; the TV 
connector; the disk operating system; VisiCalC; 
Cartridge BASIC, and a word-processing program. 

A fully configured system — $3,252 — adds a high- 
resolution color display; connector for the display; 
internal modem; parallel printer adapter; graphics 
printer,- Cartridge BASIC; the disk operating system, and 
a spreadsheet program. 

As you can see, both systems are comparable in 
price when fully configured and both have about the 
same capability at that level. However, the Portable is a 
much more expensive machine in its basic form than 
the $1,889 PCjr and the Portable weighs much more, 30 
pounds versus 11 pounds. However, it must be 
remembered that the Portable has much more metal in 
its construction than the nearly all -plastic PCjr 

Junior also has some standard features that are extra- 
cost options on the, Portable or any other PC in the IBM 
product line. For instance, if features the built-in video 
adapter; a serial port, and a joystick adapter It also 
features ROM software cartridge slots, another feature 
the larger PC lacks. 

Where PCjr differs markedly is in its keyboard; system 
architecture and audio. 

For starters, rather than employing the much more 
expensive, full-travel 83-key PC keyboard, Junior sports 
a 62-key cordless keyboard. It does support all of the 
same key functions as the bigger keyboard, but relies 
on dual-function keys to achieve them. Further, it lacks 
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any functions keys and has no numeric keypad. 

The lightweight keyboard should be a long-lived, 
fairly indestructible unit because of its construction. 
When you look at it, the first thing you notice are the 
calculator-type keys IBM used. The rationale for this is 
that since this is primarily aimed at the home market 
and everyone in the family will be using it, it doesn't 
have to have a full, professional-style keyboard. 

Underneath those keys is a rubber liner, that not only 
protects the inner workings of the keyboard from spills 
and other household disasters, but also provides them 
with the ability to return after being pushed. Each key 
has a corresponding dome impressed on the rubber 
liner and beneath this dome is a little circle of carbon 
that presses a contact and completes the key signal. 

That signal travels through the keyboard's circuits to 
an infrared emitter/transmitter, the other'highlight of this 
keyboard. It is this transmitter that links the keyboard 
with the system unit. The system box contains an 
infrared detection circuit that reads the keyboard 
codes sent to it and they are translated into the proper 
system codes so they can be displayed on the display 
tube. 

IBM says this keyboard can be used up to 20 feet 
away from the system box, but provides an optional 
cable Cat extra cost) to tie the keyboard to the system 
box, should there be other infrared-emitting devices in 
the area. If there are, it is possible the keyboard codes 
will be scrambled. PCjr is the first home computer on 
the market to use this technology. 

Another important area of difference between the 
keyboards of the Portable and the PCjr is direct 
memory access (DMA). The Portable has it, while 
Junior doesn't. Because there is no direct memory 
access from the keyboard, the microprocessor must 
stop whatever it is doing whenever it needs more data 
or when it must write data to a disk or tape. This means 
there can be no keyboard input when Junior is 
handling a read or write-to-disk operation because the 
micro is totally absorbed with that operation. The 
keyboard is disabled, in fact, during information 
transfers. 

This contrasts markedly with the Portable which uses 
DMA. This means you can continue to use the 
keyboard when a disk drive is accessed and you will 
not lose any keystrokes because they remain resident in 
the keyboard's memory-buffer area in RAM. It also 
means the processor can run at full speed in all actions 
because it doesn't have to devote its full attention to 
just one task. ■ 

System-Level Differences 

There are also key differences at the system level that 
make the Portable and Junior stand apart. For starters, 
Junior can't use an 8087 co-processor chip for number 
crunching, as the Portable can. This immediately 
eliminates some software from the PCjr's repertoire. 

Another difference is the level of RAM expandability 
Where the Portable can be expanded up to 51 2K, 
Junior can only be expanded to 128K. This immediately 
limits the number of programs that can be used on the 
program. (To better illustrate this, let's say you have a 
PCjr with 128K of RAM. This RAM must set apart 16K for 
the video memory — the color display requires this — 



and 24K for the operating system — we're assuming a 
disk drive is being used. This means you've used up 
40K of RAM before you load your program. Now, 
assume you load a 64K program into memory This 
leaves only 24K of user memory for actual work, which 
isn't much. So, you are limited in the range of programs 
you can use.) 

Another key difference is the amount of Read-On ly 
Memory (ROM) and what the system does with it. In 
Junior, there is 64K of ROM. This is taken up by a 
minimal level of BASIC called Cassette BASIC, the BIOS 
and built-in diagnostics. In the Portable, the BIOS takes 
up 8K of ROM and the same level of BASIC takes up 
about another 32K of ROM. That's all there is. In Junior, 
the other 24K is taken up by disk operating routines 
that are handled from a program disk by the Portable. 

Finally, the PCjr is capable of generating a three-voice 
sound, compared with the single-channel sound 
capability of the rest of the PC line. This is thanks to the 
Texas Instruments large-scale integration audio function 
IC that is used in Junior 

Compatibility 

Since it uses the same disk format — the way a disk is 
set up to handle data — and the same disk size, it is 
theoretically possible to use any IBM-compatible 
program with Junior However; as we noted earlier; its 
memory limits dictate which ones can be used. Further, 
since there is only one disk drive available, it must act 
in place of two drives with some programs and that 
can also rule it out, unless you can reconfigure the 
program to work with one drive. 

yet, it should be possible to use many programs 
with Junior, provided they meet these criteria. 

Overall, the IBM Portable PC and Junior are about as 
different as day is from night. The Portable is aimed at 
the more serious professional user or student, while the 
Junior is aimed at the home environment. However; in 
their own ways each system is as powerful as the other 
and, since they are nearly totally compatible, you can 
easily move from one to the other; allowing for easy 
migration as your needs change. Both systems should 
do well in their markets. 
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CP/M 

FOR BEGINNERS 



HERB FRIEDMAN 



NOTE 

To avoid computer commands and statements which 
confuse the user, punctuation will be shown outside the 
quotation marks even when convention calls for them to be 
inside the marks. Also, capital ized words within the " < " and 
">" symbols mean a specific key; ie., <ENTER> is the key 
marked ENTER or RETURN (carriage return), while 
< CONTROLS means the key or keys on your computer 
which function as a single CONTROL key While CP/M com- 
mands can be either in upper or lower case or a combina- 
tion of case, for uniformity they will be shown in upper case 
only. For example, the command LOAD- 
= load = LoAd = LoaD, etc. 



PART 2 



Even if you learn nothing else about CP/M, 
you should learn how to use the PIP and 
STAT utilities. 



■The point is open to debate, but for the applications- 
oriented user of the modern personal computer, the 
very keystone of CP/M is a utility program supplied 
with CP/M called PIP — an acronym for Peripheral 
interchange Program. 

In plain terms, PIP is the equivalent of the function 
"COPY TO". When we say PIP a program, we are in 
effect saying that we have loaded a program into the 
computer's memory that permits us to copy a program, 
data, or just a single character from one piece of 
hardware to another 

PIP came about because the kind of computer for 
which CP/M was originally intended could 
accommodate many different user-selectable I/O 
(input/output) devices generically called "peripherals", 
and PIP provided the means whereby data could be 
exchanged among the various devices, 

To digress for a moment, keep in mind that each 
peripheral accommodated by CP/M is identified for I/O 
by a "colon". For example, the control terminal is CON:, 
the printer is LST. f the disk drives are A-., B:, G, etc. 
Except for one specific case, without the colon CP/M 
has no idea what device is to be used. (We'll get to the 
exception later.) Many newcomers to CP/M have 
difficulty with CP/M because they forget about the 
colon, or inadvertently substitute "/' or "*" because of 
the keyboard layout. Without the colon, PIP will not 
work. 

PIP works this way Let's assume for a moment that 
after years of effort you have written a program called 
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FUTURE.COM which foretells the future. It is located on 
a disk in drive A:. Vbu are ready to have the computer 
tell you what horses will win tomorrow at Hialeah, but 
you're afraid to run the program for fear it will crash 
and years of effort will be wiped out; so you want to 
make a backup copy in disk drive B:; Vbu do it with PIP 
The command line "PIP B: = A:FUTURE.COM" will cause 
the program PIP to load into the computer's memory 
auto-run and copy to disk drive B: the FUTURE.COM 
program from drive A:, then return you to the CP/M 
command prompt "A>". 

By now you should have guessed that under PIP the 
" = " character means "from". Vbu should also recognize 
that copies have the same filename as the original, 
unless specifically changed. For example, the 
command "PIP BMAKEMONI.COM =A;RJTURE.COM" 
will result in disk B: having the file AAAKEM0NI.COM, 
which is a mirror image of FUTURE.COM except for the 
filename. 

At this point some of you old hands at CP/M are 
probably ready to take pen in hand to write in that 
there is no need to identify the control (default) disk 
drive, that the proper entry when A: is the control 
(default) drive is "PIP B: = FUTURE.COM" rather than "PIP 
Ba.COM =A:FUTURE.COM". 

Vbu are correct, of course. The control drive is the 
exception we mentioned earlier If no device is 
specified CP/M assumes you mean the default drive, 
which is drive A:, or whatever you select as the control 
drive. Unfortunately many newcomers to CP/M get 



confused as to when to specify the control device. The 
fewest difficulties arise if the control drive is always 
entered where it would normally be assumed. It does 
no harm to enter the control drive. 

Another example of PIP will serve to clarify its power 
and then we can move on. If we enter the command 
"PIP LST: = CON;" what we are sayins is copy to the line 
printer (LSTO from the contro! console (CON:). What 
we type on the keyboard will 30 to the printer and will 
be printed on a sheet of paper. Losically this 
"connection" will last to the end of time, so how do 
we free the printer from the keyboard? With a 
<CONTROL>-Z, PIP's command for "bail out", When 
PIP receives a <CONTROL>-Z it terminates a copy 
function. 

Multiple file operations 

When we use a sinsle command line for PIP, such as 
"PIP B= = A:FUTURE.COM", we are returned to the CP/M 
command prompt (the "A> ") when the copy is 
completed. However, if we have several disk files to 
transfer it's possible to "lock" the computer in the PIP 
mode and simply issue a series of "copy" commands. 

To enter a "locked" PIP mode type "PIP <ENTER>". 
The screen will return the asterisk symbol ("*"), which 
we call a "star" when talkins in CPMese. (CPMese beins 
a foreisn language slightly more difficult to understand 
than Chinese.) When the star is on the screen we can 
transfer data by simply typing the desired copy 
command, such as "B: = A:FUTURE.COM". When the 
copy is completed the star reappears on the screen 
and you can enter another direct copy command, such 
as "LST: = CON:" which causes the lineprinter to print 
whatever is entered on the keyboard. A <CONTROL>- 
Z returns control to PIP and the star appears 

When all the copies have been completed, a 
keyboard <CONTROL>-C terminates PIP and returns 
the computer to the CP/M command prompt (A>"). 
The entire sequence for three file copies might appear 
on the screen as: 

A> PIP <ENTER> 

* B: = AFUTURE.COM (ENTER> 

* GWORDSTAR.DOC = B:TEXTFILE.TXT <ENTER> 
*LST: = CON:<ENTER> 

Your typed text appears here and goes to the printer. 
«CONTROL>-Z> 

* <CONTROL>-C <ENTER> 
A> 

Notice that while the <ENTER> key must be 
depressed to enter each copy command which is self- 
completing, a <CONTROL>-Z is required to terminate/ 
complete the keyboard entry mode. 

When you want all the user files on a disk PIP'd to 
another disk, you can avoid entering a command line 
for each file by using PIP's universal "copy everything" 
command called "STAR-DOT-STAR", meaning "*.*". The 
command "PIP B: = A:*.*" will result in every user file 
on disk B: being copied to disk A:. 

Let's take a break and try to work out a few unusual 
applications of PIP For a refresher, remember we said 
PIP will always assume the control drive. Figure this one 
out: "PIP LST:= FUTURE.DAT, If you said a disk text data 
file on the command drive will be copied on the 



printer you've got a decent grasp of PIP. (If FUTURE.DAT 
was a binary rather than a text file, the print would 
consist of "garbage".) 

Here's a more difficult one. "PIP B:DOCUMENT.TXT 
= CON:", This PIP command will produce a text disk 
file called DOCUMENT.TXT on drive B: as you type on 
the control console's keyboard. You would enter a 
<CONTROL>-Z to indicated the text is completed and 
you wanted to terminate PIP and return to the "A>" CP/ 
M prompt (or whatever you're using for the command 
drive). 

PIP options 

PIP has a whole slew of options which are 
appended within bracket symbols to the end of the PIP 
command. (Remember, you must use brackets, "[ and 
]", not parenthesis.) Some are useful for the average 
user, others are intended primarily for programmers and 
other computer science types. We shall cover only the 
most important applications-oriented options. First off, 
there is the V-option, which checks a destination disk 
file against the original, it takes somewhat longer for the 
PIPing to finish, but you can be certain you have a 
glitch-free copy The V-option is entered thusiy: "PIP 
B : -A:FUTURE,COM[vT". 

CP/M has things called "hidden" files, which you 
don't normally see displayed when you call for a 
directory listing. To copy a hidden file you must use the 
R-option, which you can simply tack on to any other 
option within the brackets. For example, a PIP 
command might be: "PIP G = B:H]DENFILCOM|VR], 
meaning, copy the hidden file BHDENFIL.COM on 
drive G and also verify the the copy Other useful 
options are listed in your CP/M manual, but one of the 
most useful, the G-option, is often not understood by 
newcomers to CP/M. 

The G-option means "get" — get a file from a user 
area from 1 to 15. In the last installment of this article, 
we showed how user files are used to avoid directory 
clutter; that related disk files could be assigned with a 
software "tag" to specific user areas. It is the G-option 
that permits you to copy tagged disk files. For example, 
assume you have concealed your spreadsheet data in 
B: drive USER 5 under the filename MULTIPLN.DAT, but 
you now need to integrate some of its data into a 
report you're preparing with your word processor in 
drive A: USER 0. This is where the G-option comes in. 

If you enter the command "PIP A: = BMULTPLN.DAT" 
CP/M will have no idea what you're talking about 
because all drives operate in the same user area as the 
control drive, and there is no spreadsheet datafile in 
the USER area of drive B: But if your command is "PIP 
A: = B:MULTIPLN.DAT[G5] you will copy the datafile to 
A: because "[G5] tells PIP to get the disk file from USER 
5. Sneaky, no? Problem is, the author of CP/M did not 
include a function that works the other way You cannot 
use PIP to move a disk file fo another user area. For 
example, assume you have your crystal ball program 
FUTURE.COM on disk A: USER 0, the default user area, 
and you want to conceal it from general view in USER 
8. tt can't be done with a straight PIP command 
because, except for special versions of PIP used for 
hard disk computers, PIP will not copy to a user area. If 
you enter the USER 8 area you still can't copy because 
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PIP does not exist in USER 8. This is called ,... being 
caught between a rock, a hard place, and a somewhat 
sloppy disk operating system.". 

What you must do is create a copy of PIP in USER 8. 
(If you say the disk will now have two PIP programs, 
one tagged USER 0and the other USER 8 you have a 
solid grasp of CP/M.) Creating a copy of PIP in USER 8 is 
a simple enough procedure that you don't have to 
understand. It's like using a housekey The key opens the 
lock but you don't have to understand how the lock 
works to be able to get into your home. 

It can be done this way Place the disk with the 
program FUTURE.COM and PIP in drive A:. Place a disk 
with the CP/M utility DDT.COM in drive B:. In response 
to the A> CP/M prompt enter "B:DDT PIRCOM", which 
tells the computer to load DDT from drive B: and 
process PIP from drive A:. 

The screen will show: 

DDT VERS 2.2 

NEXT PC 

xxxx xxxx (xxxx is a Hex number) 

The "-" is your prompt. Type "G0" 
<ENTER>. Then type "USER 8" 
<ENTER>. Then type "SAVE 29 PIRCOM" 
<ENTER>. The entire sequence will appear on the 
screen as: 

A>B:DDT PIRCOM 

DDT VERS 2.2 

Next PC 

xxxx xxxx 

-G0 

A>USER8 

A>SAVE 29 PIRCOM. 

If you have any problem running PIP in USER 8 
substitute the command "SAVE 30 PIRCOM". You will 
be left in USER 8. A DIR command will show PIRCOM 
in the directory which you can now use to move 
FUTURE.COM from USER 0. But remember, you will need 
the "get" tag for PIP To copy the program you will use 
the command "PIP A: = A:FUTURE.COM[G0], (If you can 
understand this the first time around you are going to 
be a whiz at CP/M.) To help those of you having some 
difficulty understanding what is being done, the 
command line means: "Copy to the USER 8 area of A: 
the program FUTURE.COM from the USER area of the 
same disk (A;)". 

your disk will now contain two copies of PIRCOM 
and two of FUTURE.COM. You can erase PIRCOM from 
USER 8 and FUTURE.COM from USER 0. 

If you plan on extensive use of the user areas, life will 
be much easier in general if you prepare a sysgened 
(system) disk having PIRCOM utility in all the planned 
user areas, perhaps through 6, or 8, In this way if 
you're in a user area and you want to copy or move a 
program you can pop your "PIP" disk into drive B: or G, 
or whatever, and instantly use PIP from any user area 
without having to go through the DDT routine each 
time. In my own case I have a disk with PIP, STAT, and 
XDIR (a public domain extended directory) in each 
user area. 



The STAT command 

The CP/M utility "STAT" serves two proposes. In the 
first instance it means "statistics", and will provide 
information on individual files or the disk itself. It tells 
you how many records are used for each disk file, the 
file size (in increments of 2K), how how much storage 
is available on the entire disk itself, and how much is 
left. The problem with STAT is it provides information 
on only one file or drive at a time. On the other hand, a 
a public domain program called XDIR (get a copy from 
a friend) serves as both a directory and universal STAT 
command, simultaneously providing statistics on all the 
files and the entire disk itself. 

Figures 1, 2 and 3 illustrates the difference. Figure 1 is 
a standard directory listing of a disk. Figure 2 is the 
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FIG. 1— A STANDARD CP/M DIRECTORY listing will produce a 
display similar to this one. 
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FIG. 2— THE STAT COMMAND of a file listed in the directory 
displays the statistics of the particular program and the avail- 
able disk storage space. 



display when a STAT is taken on the POWER.COM file. 
Note the display shows how many bytes remain on the 
disk. Figure 3 is the display using XDIR (extended 
directory); it presents a directory, all the important 
statistics on each user file, and a lot of meaningful 
statistics on the disk itself. 
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FIG. 3— XDIR, a public domain CP/M utility combines the DIR 
and STAT commands and produces an alphabetized listing 
that also contains the file and disk statistics. 
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Vbu found an error! The files only add up to 90K but 
the disk statistics shows 94K used! The "missing" 4K ate 
the invisible system files, the ones not listed by the 
directory 

Figure 4 is an unusual kind of extended directory: the 
"STAT'd" screen display produced by the D.COM file 
used by Kaypro. It also shows the length of each file 
and the disk statistics, but notice it subtracts the system 
files from the total disk capacity It displays the 
available capacity as 166K rather than 170K. The 
numbers are slightly different but the end result is the 
same. 

STAT also works as an "assign" function. Among 
other things STAT can assign a file or a disk to be read 
only, or read/write. For many newcomers to CP/M, the 
most intriguing function is STAT's ability to assign 
different peripherals as I/O devices. 

As we mentioned earlier; CP/M was intended to work 
with many peripherals, in actual fact, CP/M recognizes 
only the disk drives and four "logical" devices: LST: (list 
device for output, i.e., a printer); PUN: (punch device 
for data input); RDR: (reader for data input); and CON: 
(control terminal). In order to get the data in and out of 
the desired peripherals, which are called "physical" 
devices, the peripheral itself must be assigned to 
function as one of the four recognized devices, what 
CP/M calls the "logical" device. 

CP/M supports twelve physical devices, though the 
modern personal computer might support only four to 
eight of them. The physical devices include the CRT: 
(video display terminal), UCI: (user defined console), a 
TTY: (teletype terminal or printer), and assorted user- 
installed I/O devices such as PTR: (paper tape reader), 
PTP: (paper tape punch), UR1: (user defined tape 
reader), UP1; (user defined punch), UL1: (user defined 

list device). 

Each manufacturer more or less decides for himself 
what physical devices will be allowed and whether 
they will be serial or parallel input, or both, or IEEE. 
Often, a manufacturer will assign several "physical" 
devices to the same I/O port. For example, TTY:, UR1:, 
UL1: and CRT: might all reference the same serial port. 
Regardless which you selected you would end up on 
the serial I/O it is the STAT function that selects the 
logical-physical relationship. For example, one popular 
computer allows the user to select one of four physical 
devices as a logical device. They are: 

CON: = TTV: CRT: BAT: UCI: 
LST: = TTY: CRT: LPT: UL1: 
RDR: = TTY:PTR;UR1:UR2: 
PUN: = TTY:PTP:UP1:UP2: 

What this chart shows are the four possible 
peripherals that can be assigned to each logical 
function. To keep things simple, the manufacturer will 
probably have CP/M recognize TTY: BAT: UCI: PTR: and 
UL1: as the serial RS-232C I/O, LPT:, the line printer, as 
either serial or parallel, and UP1 as parallel. Actually, he 
can allow whatever assignments he wants to permit. 
(The user will not have 12 individual I/O ports to worry 
about.) 

Every desktop computer has default device 
assignments which can be changed by the user 



through the STAT command. For example, "STAT 
CON:=TTY:" will cause a connected teletypewriter to 
function as the control terminal, while a "STAT 
CON: = UC1-." will permit any terminal connected to the 
serial I/O to function as the control terminal because 
the manufacturer decided UC1 : will represent the 
RS-232 port on his computers. 

Similarly "STAT LST:= LPT:" will use the parallel 
printer as the printer, while "STAT LST:=UP1: uses a 
serial printer connected to the serial port as the listing 
device. 

For each computer, the "STAT VAL" command results 
in a listing of all the possible device assignments for a 
particular computer, while "STAT DEW lists the current 
device assignments, as illustrated in Figs, 5 and 6. 

While many of the PIP and STAT functions appear 
formidable the first few times you try to understand or 
use them— you actually can use them without 
understanding anything about them, their mystery 
tends to vanish when you spend an evening or so 
experimenting "hands on". You can't break anything if 
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FIG. 4— KAYPRO'S D.COM combined DIR and STAT utility 
provides almost the same information as XDIR. The major 
difference being the way the disk statistics are presented. 
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FIG. 5— AMONG OTHER TIDBITS of information about the 
disk, the command STAT VAL: shows the possible physical 
device assignments for CP/M's four logical devices. For ex- 
ample, the CON: (control terminal) cannot be assigned to 
LPT: (the printer), or whatever is considered ULl:. CON: can 
only be TTY:, CRT:, BAT:, or UCI:. 
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FIG. 6— THE STAT COMMAND displays the actual logical/ 
physical assignments in use. 

you make a mistake,- all you can do is erase disk files, so 
just make certain you don't have your only copy of 
FUTURE.COM in the disk drive when you give PIP and 
STAT that "Old HandsOn Try". <«ja>^ 
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COMPUTER 
GRAPHICS 

The best way to convey a lot of information 
quickly is through computer graphics. 

HERB FRIEDMAN 



■Among the most eye catching computer screen 
displays is anything having to-do with graphics. 
Whether it's row after row of three-dimensional bars 
that look more like skyscraper buildings, multi-colored 
pies with a slice cutout, or just irregular lines that rise 
and fall as they interlace with other lines, graphic 
displays are unusual, attractive, and do catch our 
attention; so much so that personal computers and 
their software are often touted or sold on the basis of 
their graphics capabilities. 

For example, ask your local computer store 
salespersons to demonstrate Lotus 1-2-3 and they will 
probably bring up some form of spreadsheet display, 
then exclaim "Watch this!" as they touch a few keys, 
and suddenly the screen transforms into a bar graph 
representation of the data. A most impressive 
demonstration because it proves the old cliche that 'A 
picture is worth a thousand words." 

Or maybe you're shopping for a printer It's a safe bet 
that somewhere along the line the graphics capabilities 
of various dot-matrix printers will be prominently 
mentioned, and in most — if not all — instances the 
graphics will be discussed in terms of bar and pie 
charts, not computer art. 

Unfortunately, what you see is often not what you get 
when it comes to graphics and the lesser-cost 
computer systems, those we call the home-and-family 
or small business systems. There are inherent limitations 
in both the computers and printers which restrict what, 
or how much data can be graphically displayed, or the 
manner in which it's displayed. Then again, there is also 
the cost of the software itself. Decent graphics — other 
than conventional bar charts — require some rather 
sophisticated programming, and even not-so-good 
graphics software doesn't come cheap. Depending on 
how much performance is being offered for the money 
a low-cost software package can range from "not bad" 
to "downright rotten", with "not bad" the more 
common level of performance. 

Bar charts 

Take, for example, the bar charts mentioned earlier. 
Bar charts are relatively easy to program in BASIC, so 
even budget software can accommodate some form of 
automatic data-to-graphics conversion. The EASY 
FINANCE I software for the Commodore 64 computer is 
a good illustration of low-cost bar-charting, The 
program itself is primarily intended to resolve typical 
home-and-family financial situations, such as the 
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FIG. 1— EVEN A SIMPLE BAR GRAPH makes data easy to 
comprehend. 

difference in monthly payments depending on the size 
and interest rate of a mortgage; the size of monthly 
payments on financed shop test equipment; the actual 
interest charged by the bank on a family or business 
loan; how much interest your money earns depending 
on the interest rate, frequency of compounding, etc. 
While all the information displayed on the screen can 
be printed, EASY FINANCE I will permit the user to 
convert charted data such as the screen display shown 
in Fig. 1 into bar graphs. Considering that the program 
sells for less than $20, that's a lot of performance for the 
price. 

Most inexpensive computers such as the 
Commodore 64 and the Radio Shack Color Computer 
support graphics. Unfortunately the same cannot 
usually be done with a somewhat more expensive 
computer because, unless retrofitted with hardware, 
they usually will not support a meaningful graphics 
display. The typical CP/M computers, at best, support 
limited graphics: a bar this way a line that way a 
triangle, a rectangle — altogether, not enough for a 
precise or meaningful graphics-screen display Oh, 
there will be something on the screen, but a 
meaningful display must be printed using a matrix 
printer 

Many programmers recognize the limitation of 
computers not having specific graphics capability and 
don't even try for a screen display even for those 
computers having limited screen-graphics capability 
Instead, the effort goes into providing notably good 
printer output from standard printers. The DATA PLOT 
software (Lark Software, 7 Cedars Rd., Caldwell, NJ 
07006 ) is a good example of low-cost software giving 
noteworthy performance by limiting itself to doing a 
particular job well. DATA PLOT is specifically intended 
only for the printing of line, multi-line and scatter 
charts. To this end it will read data directly from values 
entered into disk file via a word processor, or directly 
from a spreadsheet or other datafile. After the titles, 
headings, etc. are prepared, all output shifts directly to 
the printer, where a chart is printed that is precisely the 
specified size (in inches), with the titles also precisely 
positioned because their positions are also specified in 
inches, rather than guestimated by the cursor position. 
For extreme title-positioning accuracy — the equal of 
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FIG. 2— OUTPUT FROM DATA PLOT shows how much you 
convey with just a simple line chart. 
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FIG. 3— A MIXED GRAPH of lines and unconnected points 
produced by DATA PLOT. It's almost impossible to convey the 
meaning of the data with just words. 



typesetting — the user can make a print, measure 
dimensions on the print, and then go back to the 
program and specify precisely where the titles are to 
be located within a tenth of an inch. 

Another extra feature of DATA PLOT is that the 
"points" for each line can have a different size, shape 
or shading, makins it easy to follow which line goes 
where. This kind of detail is possible only on 
moderately expensive computers (such as the I8M) or 
throush a printout when using a low-cost computer 
Examples of the DATA PLOT output are shown in Figs. 2 
and 3. 

An unusual example of sophisticated graphics for 
budget computers is Radio Shack's "GRAPHIC PAK" for 
their Color Computer. GRAPHICS PAK provides line, bar 
and even pie charts. It can stack several charts on a 
single bar, group bars, create multi-color pie charts, 
and even create a pie chart with a displaced wedge. 
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display can be edited and re-edited until the desired graph is 
obtained. GRAPHICS PAK is considered by many to be the 
best low-cost graphics instructional aid. 

The screen displays can be in moderately high 
definition 2-color or low definition 4-coior While the 
graphics can be printed out, at the time this article was 
orepared it was possible using only two specific Radio 
Shack printers, one a monochrome Cone color) matrix 
"line printer", the other a color "pen plotter" using a 
"print head" holding four (including black) colored 
pens. Unfortunately the color printer utilizes a narrow 
width paper which must be pasted on a larger sheet if 
incorporated into reports. 

Naturally, one doesn't expect gold-plated 
performance from a budget priced computer. While 
you can save the "charts" on cassette tape, each must 
be initially created by directly entering the data on the 
keyboard. GRAPHICS PAK does not read data files so it 
cannot automatically extract data from spreadsheets, 
word-processed tables, etc 

Storage and printer limitations aside, however, if you 
need a decent screen display for your own viewing, for 
photography or for demonstration in a classroom, a 
showcase, or whatever, the GRAPHICS PAK /CoCo 
package does the job welt. Figure 4 shows the kind of 
photo record you can get from GRAPHICS PAK using a 
low-cost Polaroid camera. 

Graphics and CP/M 

The same kind of multi-chart capability as GRAPHICS 
PAK — but with printing and automatic calculations — is 
available for CP/M computers through several programs, 
one of che best known being GRAFIKS 2.0. (Robonics, 
936 Hermosa Ave., Hermosa Beach, CA 90254). 
GRAFIKS 2.0 creates multi-bar, line and pie charts. It wilt 
accept input directly from the keyboard or it will read 
data from files, such as a SuperCalc data file, and it 
even permits overlays of one chart on another. Typical 
of the better graphics software, GRAFIKS 2.0 will do 
automatic scaling. Even if you make an error in data 
entry, such as entering percentages that do not add up 
to the whole of a pie, GRAFIKS will attempt to correct 
the users "errors" by converting to percentages of a 
whole, providing decimal values if necessary It will 
also solve algebraic equations and plot the results 
(such as a sinewave). 
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FIG. 5— PIE CHART FROM GRAFIKS. 2.0. The pie chart is 
produced by mast graphics software. 
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FIG. 6— BAR CHART FROM GRAFIKS 2.0. The keyed legends 
and automatic scaling of the bar chart is "heavyweight" 
performance. 

Because of the graphics limitations of unenhanced 
CP/M, the GRAFIKS 2.0 screen display only serves as a 
reference for making rough evaluations of the graphics 
display and for the positioning of labels and titles. 
Unlike the precise title positioning of DATA PLOT, the 
GRAFIKS 2.0 labels are positioned on the screen with 
guestimates; final positioning can be corrected after 
the first print is made. Figures 5 and 6 show some of 
the flexibility of a full -featured graphics program such 
as GRAFIKS 2.0. 

Because graphics printout is highly dependent on 
the printer being used, it's important that you are 
certain the software will work with your printer: As a 
general rule, graphics software will be available in 
several versions to accommodate the popular printers, 
or will be provided with several user-selected "drivers" 
for a broad selection of printers. Even then you must 
be careful. For example, much of the graphics software 
is intended for printout on an Epson MX-80 printer or 
one of its clones. There are, however, at least three 
versions of the MK-80-. the original model, the Graftrax 
model (which provides backspacing), and the Graftrax- 
Plus model (backspacing and a bagful of bells and 
whistles). As a general rule, a printer must backspace or 
it cannot create graphics with most of the lower priced 
software. Radio Shack, as mentioned earlier, is in a 



whole different ballpark with its graphics software and 
they are limited to their own printers, one of which 
does not use standard paper; for printouts from 
GRAPHICS PAK. 

DATA PLOT can use several printers and either Epson 
Graftrax model. GRAFIKS 2.0, however, which will 
utilize both Graftrax Epson printers, works differently A 
Graftrax model repositions (homes) the print head full 
left before each and every tick (mark) on the paper,- 
the wear on the positioning motor for a single printout 
is severe, and one can actually sense that the motor is 
slowing. The Graftrax-Plus printers, on the other hand, 
allow the head to track directly across the paper, 
printing each tick in sequence without homing the print 
head. In addition to saving wear on the head 
positioning motor, Graftrax-Plus printers take minutes to 
create a graph that would take almost an hour on the 
non-Graftrax-Plus MX-80. 

Admittedly, it's hard to determine how your printer 
will function with a particular graphics program before 
you buy the program. Since rarely if ever, is software 
returnable if not originally defective, it's worth the extra 
effort to find out if the software will deliver optimum 
performance with your printer before you buy. 

If you need a high definition graphics screen display 
from a home/business computer in addition to, or in 
place of, a printout, there's really not much you can do. 
While the Atari and Commodore computers have the 
capability for acceptable screen display the software 
selection doesn't exists (not much demand to start 
with). If you have a Radio Shack Model HI computer 
you have lucked out. Radio Shack has a high definition 
retrofit, for which there is presently a limited selection 
of stand-alone software,- it's really intended for use from 
within a BASIC program. If you need stand-alone 
software the GRAFYX SOLUTION retrofit (Micro-Labs, 
Inc. 902 Pinecrest, Richardsen, TX 75080) is probably 
what you need. That aftermarket device consists of a 
small board that plugs into the Model III: it provides a 
512 x 192 dot display 

The GRAFYX can be utilized directly from a BASIC 
program (either commercial or user-written), or through 
pre-written software from Micro-Labs that is specifically 
written for use with GRAFYX. Among the Micro-Labs 
software is BIZGRAPH, which creates three dimensional 
bar graphs, and line and shaded-area charts and charts 
integrating both presentations, and pie charts. 

We have touched briefly on some of the highlights of 
graphics software for the the lower cost computers. If 
there is one general rule we can apply to graphics 
software it's that the most important feature, the one 
you are actually spending the money for, probably isn't 
in the package you're preparing to buy Either it won't 
create a desired type of screen display, or you don't 
have the right printer, or the chart you want is too large 
for your purpose, or one of a hundred other things. If a 
particular graphics function is important to you, do not 
trust to the opinions of the computer store's sales force 
(who haven't the vaguest idea how most of the 
software they sell works). If they can't or won't give 
you a demonstration of the precise functions you need 
using exactly the peripherals you have, then check, 
double-check and finally triple-check with the 
software's publisher ^CD^ 
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Oj, Even though we're not using it, we 
still have to allow for the time it takes for 
the 4018 to cycle through it. 

Make sure you understand that! 

Translating that bit of common sense to 
actual resistor values is really simple. We 
look up the sine of the angles we're inter- 
ested in and generate a table like that 
shown in Fig. 3. We already know the 
angles we want — they're listed together in 
the appropriate column in the table. The 
last column translates that data into some- 
thing that's easier for us human beings to 
use. All that we've done is to make the 
relative proportions a bit more evident by 
dividing all the sine values into .951. 

So. you may well ask. what do we have 
to do next? 

Well, believe it or not. that's all we have 
to do! All our work is done and the only 
arithmetic (as opposed to mathematics) 
we have left is some multiplication. What 
the last column in the table is telling us is 
that in order to generate a sinewave using 
4 of the outputs from 5 daisy-chained flip- 
flops, the resistor values have to be in the 
proportions indicated. Pick a convenient 
value for R 2 and R 3 , do the arithmetic, 
and you've got your resistor values! Of 
course, you might have a hard time find- 
ing standard- value resistors in the right 
ratios but that's a common problem- — 
and, naturally enough, it has a common 
solution. You can use precision resistors if 
you're rich enough, or trimmers if you're 
not. In any event, we've got it made! 

I know you haven't seen the math we 
managed to avoid doing, so you can't ap- 
preciate the kind of work we saved. What 
we've done is a classic example of how a 
common-sense approach to a problem can 
eliminate a lot of effort and keep the men 
in the white coats from your door. Let's go 
through the reasoning behind all that and 
make sure we understand it. 

If the data is recirculated in the 4018, 5 
incoming clock cycles have to pass before 
the output states start to repeat. One com- 
plete cycle of the 401 8 's outputs will be 
needed for each half of the sinewave we 
want to generate, regardless of how many 
of the outputs we actually use. That means 
that each incoming clock pulse will come 
when the sinewave we want to generate 
has advanced one fifth of half its full crcle 
or 36 degrees (180/5). 

The amplitude of the sinewave at any 
point on the curve can be found by look- 
ing up the sine of the angle. Once we've 
listed all the ones we need, we can find the 
ratios of the resistors we need to generate 
the wave. See that? It is simple! 

If you decide you want to use more flip- 
flops in the sinewave generator that you 
build, you'll have to recalculate the re- 
sistor values. Just go through the same 
reasoning we outlined and you won't have 
any problems. 

From a practical point of view, I would 
recommend that you standardize the 



lowest value resistor at 10K or so and use 
trimmers to get the other values that you'll 
need. Just measure the 10K resistors to get 
the exact value, and do the arithmetic to 
find out where to set the trimmers. Set 
them out of the circuit and use a bit of nail 
polish to lock them in place before you put 
them on the board. 

There are other parts to this sinewave 
generator we're slowly designing: the in- 
put clock, frequency selector, and the out- 
put filter. The most interesting one is the 
input clock. With a little bit of thought, 
we can make it variable so that the fre- 
quency selector can be something as sim- 
ple as a potentiometer. That \ias one of 
our original design criteria. 

Since we've already seen that the input 
clock has to run ten times faster than the 
maximum sinewave frequency we want to 
produce ( remember — the 4018 is set up to 
divide by ten), we need a clock that can be 
tuned over a 1000:1 range with a twist of 
the wrist. There are a couple of things that 
come to mind that will fill the bill, but we 
ought to think about refinements such as 
crystal control of the frequency, stability, 
low-power requirements, and all those 
other good things. 

And that brings us to next month, when 
we'll start on all that and see if we can put 
the whole circuit together in the real 
world. R-E 
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Charging indicators 
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THE ATTRACTIVENESS OF NICKEL-CAD1UM 

or NiCd batteries for use as power 
sources, has caused them to begin show- 
ing up in many electronic parts catalogs 
and advertisements. Because they're still 
relatively expensive when compared with 
alkaline units, the advertisers in the back 
of this and other electronics publications 
offer them at a considerable discount; 
usually at least 30% off the regular price. 
And though nickel-cadium batteries don't 
have the staying power of alkaline cells. 
being able to recharge them several times 
makes them extremely attractive for use in 
battery-powered devices. Also, they 
provide a constant voltage over the life of 
the charge, are relatively trouble free, and 
the charging circuitry for them is easy to 
design. All in all, if you take good care of 
them, they'll take good care of you. 

However, one constant source of irrita- 
tion in using NiCd cells has, paradox- 
ically, nothing to do with the batteries. 
The problem that we're referring to has to 
do with the charger, or more specifically 
the charging indicator. The irritation 
comes from the fact that the indicators are 
often misleading— they show that the 
charger is plugged in, but tell you nothing 
as to whether or not the batteries are actu- 
ally taking a charge. And that's not all: 
There's a second source of trouble as well. 
Let's assume that your charging circuitry 
doesn't include some sort of automatic 
changeover to U'ickle charge after the bat- 
teries have reached a certain charge level. 
If you keep pumping current into them at 
the same rate, you stand a good chance of 
blowing them up. Though NiCd cells may 



be available at discount prices, they're 
still not exactly cheap enough to destroy. 
This month's circuit, shown in Fig. I, is 
deceptively simple — it only calls for a 
handful of parts. But believe me when I 
say that it can save you a whole bunch of 
time, trouble, and, most important, 
money. It gives you a way to make sure 
that the batteries are really charging and 
also tells you when they're fully charged. 

How it works 

In the schematic shown in Fig. 1, tran- 
sistor Ql has its base-emitter junction 
connected across the sensing resistor 
(R SENSE ) on the line carrying the charg- 
ing current . (Note that R CURRENT L1MIT is 
a part of the charger itself.) When the 
batteries are put on charge, current Rows 
through the sensing resistor causing a 
voltage drop to be developed across it, and 
the resulting voltage turns on the tran- 
sistor. With the transistor turned on, cur- 
rent flow through it causes the LED to turn 
on. However, the LED won't light unless 
the batteries are taking a charge! Sounds 
simple doesn't it? 

Another feature of the circuit is that if 
the right value is chosen for the sensing 
resistor, the LED will extinguish when the 
batteries are fully charged, because of a 
change in current flow through the circuit. 
Now, if the LED were part of some opto- 
isolator arrangement, you could automat- 
ically increase the charger's current limit- 
ing resistor and cut the charge down to a 
trickle. Not bad for a handful of parts — 
and cheap ones at that! 

We can't give you a value for the sens- 



ing resistor, because that depends on the 
amount of current needed to charge the 
batteries. However, calculating the resis- 
tance value needed is a piece of cake. 
Because we're using a silicon PNP tran- 
sistor, it's going to take a voltage drop of 
about .65 volt to turn it on. The next thing 
you'll need to know is the charge rate of 
your unit. (Many chargers have their 
charge current and voltage printed on the 
wall transformer.) Once you have that in- 
formation, the arithmetic is simple. The 
correct value for the sensing resistor can 
be found through the simple application 
of Ohms' law; 

E = IR 

^SENSE ~ ■°5V/I CHARGE 

The value needed will typically be be- 
tween 60 and 200 ohms. 

Since the current-limiting resistor is 
usually much larger than 200 ohms, you 
can ignore the current limiting that the 
sensing resistor does. But try to keep that 
value as close to the calculated value as 
possible, because you want the transistor 
to turn off when the charging current 
starts to drop. If you're only interested in 
making sure that the batteries are really 
charging, you can forget the sensing re- 
sistor and put the transistor right across 
the current-limiting resistor. The parts for 
the circuit should cost you less than 50 
cents and considering the price of NiCd 
batteries, that's a really cheap insurance 
policy! R-E 




"I don' I think I'm going to like that new 
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STATE OF SOLID STATE 



Regulator IC's 

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR 



MENTION VOLTAGE REGULATORS WHEN 

talking to a group of knowledgeable elec- 
tronics buffs and you're sure to be met 
with "So what," "What's new?" or some 
other similar remark indicating unin- 
terest. After all, most electronics techni- 
cians and experimenters consider the 
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voltage regulator to be a simple 3-terminal 
device that outputs a specified voltage 
that's lower than its supply voltage. Your 
"know-it-all" frjends wouldn't be so 
smug had they read Motorola's data sheet 



on the TL431 adjustable-shunt regulator 

(introduced by Texas Instruments and 

now second-sourced by Motorola). 

The TL431 is a precision adjustable - 

continued on page 97 
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EQUIPMENT REPORTS 



continued from page 40 



you'll be working with some dangerous 
chemicals. Of course that's true whenever 
you make a PC board, but there are more 
of them in Pro-Kit I. The only chemicals 
that don't have to be mixed are the resist 
ink and block-out. The etchant (am- 
monium persulfate), ink stripper (tri- 
sodium phosphate), and developer (chem- 
ical name not given) must be mixed with 
water. 

The developer for the photostencil film 
comes as two packages of powder which 
must be mixed together with one gallon of 
distilled water. Unfortunately, you must 
discard the solution at the end of the day. 
(If stored, it forms a powerful gas.) But 
the manual gives instructions for making 
2 cups of developer at a time. 

What you get 

Let's see what is contained in Pro-Kit I: 
a workboard and a screen (15 X 15 inches); 
a 12 X 12-inch contact printer (a felt-cov- 
ered wood base with a glass cover); photo- 
stencil material (8x 42 inches); a 
squeegee for ink pulls; a spreader for 
block-out; an 8 x 12 inch plastic tray for 
developing and etching, stencil developer 
(two packages of powder that are mixed 
with water), two single-sided copper clad 
boards (4x12 and 6 x 12 inches}, and two 
double-sided copper-clad boards (4x12 
and 6 x 12 inches). 

The instruction manual is 16 pages and 
is — as its introduction states — written 
with the hobbyist in mind. The manual 
isn't perfect, but it's much better than 
most. It's amply illustrated and is laid out 
in a logical and organized manner. What 
is missing from the manual is a brief over- 
view of the process before the step-by-step 
instructions. If you're unfamiliar with 
silk-screening, you'll have to read 
through the manual a few times to get the 
idea of it. We did like to see the following 
note at the beginning: "Practice makes 
perfect... the more you use your kit, the 
better your results will be. " 

With Pro -Kit I, you can make near- 
professional -quality PC boards. It's not 
suited for the casual hobbyist, But if 
you're a serious hobbyist, and make a lot 
of PC boards, then Pro-Kit I might be a 
good way to go — especially if you make a 
few boards of the same pattern. If you 
don't make a lot of boards, then the 
S99.95 cost is probably too expensive. 

Beta Electronics offers a copper- 
plating and solder-plating service at $.05 
per square inch ($3 minimum). They will 
also drill your board for $.04 per hole and 
can produce your photography ($5 for 
5x7 inch artwork), and they can do the 
complete fabrication of your PC board 
($75 minimum). R-E 
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than this dot. 



A! such an early stage. 
your chances of living a 
long, healthy life are ex- 
cellent. But we need 
your help. The only 
proven way to delect a 
cancer this small is with 
a mammogram A mam- 
mogram is a low- radia- 
tion x-ray of the breast 
capable of detecting a 
cancer long before a 
lump can be felt. It 
you're over 50, a mam- 
mogram is recommend- 
ed every year. If you're 
faeiween 40 and 50. or 
have a family history of 
breast cancer, consult 
your doctor. In addition, 
of course, continue your 
regular self -examina- 
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SERVICE CLINIC 



Fixing half a computer 

JACK DARR, SERVICE EDITOR 



[ CONTEND THAT WE CAN FIX COMPUTERS! 

Half of one anyhow! "The half thai I'm 
talking about is the display section. All 
computers have two main sections; the 
computing circuits to do the actual work, 
and the readout so that we can see what 
the computer has done. Most display units 
are nothing more than a CRT in a box, 
along with DC supplies and video ampli- 
fiers — sound familiar? It should, since it's 
nothing more that the back half of a TV 
set. Still, many computer manufacturers 
are a little secretive about them. For in- 
stance, I recently called up one of the 
largest video-monitor manufactures and 
all I got was shuffled around from phone 
to phone, and finally wound up in Pub- 
lications. And when 1 asked the young 
lady if I could borrow a service manual for 
the display unit, I was informed (in very 
snooty tones) that they didn't want any 
"ham-handed" service technician, using 
a pair of glass pliers and a blowtorch, 
fooling around inside their delicate ma- 
chinery. I didn't tell her that 1 worked with 
delicate circuits every day; ! just quietly 
hung up and went away. However we did 
get the data needed from another, more 
obliging source. 

There are two basic types of computer 
monitor; the raster-scan type and the X-Y 
or vector monitor. Let's look at the raster- 
scan monitor first. 

Raster-scan monitor 

The raster-scan monitor is more or less 
a modified TV set. It get the same symp- 
toms as a TV: no raster, no vertical scan, 
etc. So simply check the same things in 
the monitor that you would normally 
check if you were working on a TV set. 
The display's input (video) signal comes 
from the computer's output, and is easily 
traced with a scope. The display unit will 
contain at least one video-amplifier stage; 
or three, (for the RGB signals) if it's a 
color monitor. All the associated DC 
power supplies, including the high- volt- 
age (about 14,000 volts) and the low- volt- 
age DC supplies, are derived from the 
flyback. A Crosshatch pattern from a dot/ 
bar generator can be used for trou- 
bleshooting. The setup adjustments on 
raster- scan monitors and all of the con- 
trols are exactly the same, so we'll say no 
more about that. 
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Vector monitor 

The vector type monitor may seem new 
to some of you, but it really isn't! The 
reason that it isn't new is that all scopes 
are X-Y monitors! Figure 1-a shows what 
X-Y means: as shown, the X dimension 
means horizontal axis and Y is the vertical 
axis. The X-Y monitor differs from the 
raster-scan type in that it draws its output 
on the screen in a different way. Instead of 
the scan starting in the upper left corner, it 
starts in the middle of the screen, with the 
screen remaining dark until a signal is 
received. 

Another important difference in the X- 
Y monitor is that the signal is not fed into 
the CRT grid, as in the raster-scan type. 
That signal has nothing to do with the 
flyback. Instead, the signal (a deflection 
signal) is fed to the yoke so that it moves 
the spot as needed to produce the "vec- 
tors." The screen is divided into four 
quadrants, as shown in Fig. 1-b; spot 
movement in a lateral direction is called X 
and vertical movement is called Y. Each 
quadrant is the vector sum of the X and Y 
voltages; the sum draws the pattern. Also 



shown here, is how the different quadrants 
are identified. For instance, the upper half 
of the screen is the positive Y axis and the 
lower half is the negative Y. Right of the 
center line is the positive X axis and the 
opposite for the left. Once again, look at 
Fig. 1-b: The upper right quadrant is 
called +X/+Y and the lower left is 
called the - X/ — Y. The other two quad- 
rants are identified in the same way with 
their respective positive and negative X/Y 
axes. There are three separate amplifiers 
for the video section, consisting of the X 
and Y amplifiers, which drive their re- 
spective X-Y yoke windings. The third 
amplifier is the Z or video amplifier, 
which provides and brightness for the pic- 
ture. The X and Y video amplifiers are 
generally powered by plus and minus 25- 
volt supplies and the video stages by a 
+ 90- volt supply. 

When a positive voltage is applied to 
the Y axis, the spot (video) moves up as 
the voltage is increased, and down as the 
negative voltage on that axis is increased. 
In the same manner, when a positive volt- 
age is applied to the X axis, the spot 
moves right and the reverse is true for a 
negative voltage. If the voltage on both 
the X axis and Y axis is negative, spot 
movement is in the direction of the dotted 
line (see Fig 1-a). Now that we've seen 
how those two monitors differ, let's look 
at some failure symptoms associated with 
the vector type. 
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Failure symptoms 

Figure 2 shows some possible symp- 
toms of failure in the different sections of 
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a vector-type monitor. "The patterns shown 
here also suggest the probable cause of the 
problem. For example, Fig. 2-a shows a 
blank screen with a vertical line down the 
center; here the most likely cause would 
be the X amplifier (horizontal) or the 
power supply to it. What the figure shows 
is that, for some reason, there is no 
positive or negative voltage applied to the 
X axis. Patterns on the lower half of the 
screen only (see Fig. 2-b) indicate a mal- 
function in the Y amplifier or its power 
supply. 

The next one, Fig. 2-c, with a pattern 
showing in the upper right corner is a bit 
more tricky. Here, what you need to know 
is what voltages would cause the picture 
to move in that direction and which are 
missing to cause the imbalance. In this 
case, either the X or Y amplifiers, or the 
— 25-volt supply could be the cause of the 
problem, A proper blend of all voltages 
should pull the picture to the center of the 
screen. The final pattern (Fig. 2-d) shows 
a screen with the pattern in the upper left 
corner; can you figure that one out? (Hint: 
the problem could be in the X or Y ampli- 
fier, or the 4-25 volt supply.) 

As you can see, the prqblems associ- 
ated with that type monitor can be figured 
out with a bit of careful thought. Just as 
with all other raster-scan problems, look 
to see what is there and what isn't. A lot of 
the hassel can be taken out of trou- 
bleshooting with the oldest trick in the 
book — check the power supply first. 
Many times you may not have to go any 
farther! Remember that the correct inter- 
pretation of the symptoms will cut down 
on your repair time. 

Although the symptoms and diagrams 
used in our discussion are for a particular 
make monitor, they should be useful in the 
repair of other makes. They should at least 
help enough to get you headed in the right 
direction. Monitors were chosen for this 
month's discussion because they have the 
components that operate under the most 
stress; and are therefore, most likely to 
fail. 

With all the personal computers in use 
today, someone's gotta fix 'em, and we 
can do the job better than anyone else. 
Happy computer-fixing!! R-E 



SERVICE 
QUESTIONS 



NO COLOR 

I have no color on a Quasar DT5979 chas- 
sis. I've replaced the color circuit, IC601, 
but that did no good. The voltages and 
waveforms on IC601 seem OK. Any 
ideas?— A.P., Swedesboro, NJ 

If all voltages and all waveforms on 



IC601 were OK, you would have no prob- 
lem. You had better double-check your 
measurements. Pin I of IC601 is your in- 
put. Pins 6, 8, and 10 are your outputs. In 
between, there are lots and lots of parts 
that need to be checked out, including 
capacitors, coils, resistors, and a crystal, 
X601. Don't overlook any of them! 

SHUTDOWN PROBLEMS 

I'm having a shutdown problem with a CE 
EC-C chassis — there's too much high 
voltage. With my variable transformer set 
at 60-volts AC, I get 28,000 volts. When I 
increase the line voltage to 70-volts AC, 



the high voltage rises to 30,000, and the 
set shuts down. I have replaced the 
sweep, high-voltage shutdown, and PSR 
modules.— D.D, Sheridan, WY 

The shutdown systems are apparently 
doing their jobs. The trick now is to bring 
down the high voltage. If the retrace ca- 
pacitors — those connected between the 
collector and emitter of the output tran- 
sistor — are open, it could cause the high 
voltage to go wild. You can use regular 
capacitors with a high- voltage rating to 
check it out; but as for a replacement, use 
only exact replacements because they are 
specially designed to do the job, R-E 
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SPECIAL REPRINT 

iUILD A BACKYARD SATELLITE TV RECEIVER 




Don't miss out again! 



Send away today for your 36-page 

booklet containing a complete reprini 
Of all seven articles in the series on 
Backyard Satellite TV Receivers by 
Robert B. Cooper Jr. 

This all-inclusive report gives you all 
the data you need to build your own 
Backyard Satellite TV Receiver. 

■ TELLS ALLABOUT domestic satel- 
lite communications, with full 1 details 
on how you can pull those elusive TV 

signals from space. 

■ LEGAL REQUIREMENTS, techni- 
cal specifications, and how you, the 



home constructor, can meet them, 
Find Out what mechanical and elec- 
tronics skills you need. 

■ RECEIVER CHARACTERISTICS, 
technical details and specifications, 
along with examples of actual re- 
ceivers built at comparatively low 
cost. 

■ ANTENNA DESIGN... and ex- 
actly how you can build a spherical 
antenna, while keeping tolal earth- 
station cost for the complete system 
under S 1,000. 

M THE FRONT END is critical when 
you build your own system. We help 
you explore several different ap- 



proaches to making one that will 
work for you. 

■ RECEIVER-SYSTEM hardware, and 
how it goes together to bring you di- 
rect-from-satellite TV reception in 
your own nome. 

To order your copy: 
Complete coupon and enclose it with 
your check or money order for S7.00. 
plus $'00 tor postage and handling. 
We will ship your reprsnt within 6 
weeks of receipt of your order. All 
others add S4.00 for postage. New 
York State residents must add 58c 
sales tax. 



| 



Radio 
Electronics 



Satellite TV Reprint 
45 East -lrmsireet 
New York. N.Y. 10003 



| I want reprints @ $7.00 each, plus St. Han- tstiHi 

dling & Postage, 
l have enclosed $ 



add sales tax. 



. N.Y. State residents must 
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NO PREVIOUS EXPERIENCE NECESSARY 

BECOME YOUR OWN 

COMPUTER 

EXPERT 

LEARN HOW TO 
USE A COMPUTER 

Now you can LEARN EVER YTH I IMG 
you ever wanted to knew aboui 
RllerocompLrtBrt*. applications, oper 
titions anO programming. UNDER- 
STAND computer talk ond WiRITE 
protosSiona: BASIC n-Dgrams. Use 
and modify any of Ihouunos oi 
reodJlyeveilabfe home orbuBlneis 
programs Tor your own specraf 
ROffO's Programs liKe word-pro- 
cessing, dara bass management, 
bookkeeping, ma ling lists, g raphes 
and hundred* morel 



LEARN AT YOUR OWN PACE IN TOUR SPARE TIME 

Our guided independent nudy program allows you lo Imm al your own 
pace, n ^our spare lima, in the pnva-y o* your Own hom*, No cF*u«* (o 
a Herri And Our ajperr iniUuctori will provide you wilh one-an'one 
couniflling. 

LEARN EVEN BEFORE VOU DECIDE ON A COMPUTER 

Evniyihinij. is explained n clear tfaay-(o uncle rjiand tangua-ge. You will 
anjoy learning to use acornputat— EVENIFYQU PONT OWN ONE Learn 
Co program from "ha rirst lotion, programs mal will run on any personal 
computet you choee*. IBM. APPLE. COMMODOflE. TR5L Tl and mora, 

LEARN AT HOME, TAKE IT TO WORK 

Programming Is the bail way to loarn to ujo cumpuKn and wc can 

ihnw you iho b*»r. and rr,o = i economical way to learn pregjrammlna.1 

Send today roc your rroe mtDrmarion pacia^jc Nu unnan *.h call 



halix 



center for computer ecucattoh 



INSTITUTE 1M3Sc Varmwi! Aye . Los Angola*. CA MOOT 



HALIX INSTITUTE CENJTEH FOR COMPUTER EOUCATWW 

DEPT. **c, 

1 T4H SO VERMONT AVE 

LOS A*rGELE5. C* 90000 



i D I alirady hurt ■ & 




DESCRAMBLER 
PASTS 

We stock the exact parts and PC Board tor 

Radio Electronic's February Article on building 

your own Cable TV Descrambler, 

#701 PARTS PACKAGE . $29.95 

Includes all resistors capacitors, diodes, transistors, 

integrated circuits, coils and IF transformers 

(BKAN-K5552AXX]. 

#702 PC BOARD $16.95 

Elched and drilled silk -screened PC Board as shown 
in article. 

BOTH #701 fie #702 $39.00 

Add $2.50 Postage 5 Handling 
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Orders only 1-617-339-6714 

1-617-339-5372 

Ibid 

£L€CTROmCS,lflC. 

P. O. Box 52 

Cumberland, Rl 02864 



EXHAUST ANALYZER 



continued from page 85 



ing can also occur if an adjustment is 
made, while testing, that causes a very 
dirty exhaust. Swamping typically is man- 
ifested by a suspiciously low CO reading, 
or a suspiciously high A/F reading. (In 
extreme cases, the CO reading may "at- 
tempt" to reach zero. When that happens, 
the display will stop updating entirely. 
The display will remain "frozen" until the 
TCC clears — typically 10-15 minutes 
after the offending gas mixture is re- 
moved.) The best way to coiTect that is to 
shut off the engine and allow the TCC to 
"breathe" ambient air for 15 minutes or 
so. Another solution is to deliberately 
force a rich mixture situation (such as by 
temporarily blocking part of the air intake 
to the carburetor) until the CO percentage 
swings up a few percent (or the A/F read- 
ing is down considerably); then allow nor- 
mal air flow and check the reading after 
about a minute. If it returns to the same 
super-low CO, or super-lean A/F, then 
that's most likely the real situation, unless 
one of the remaining two possible trouble 
areas is at fault. 

If the setup is suspected, re-check the 
setup conditions mentioned earlier. It is 
important that all conditions be met, such 
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ACTIVE ^ 
RECEIVING 
ANTENNA 

Gives excellent reception, 
50 KHz to 30 MHz. 

New MFJ-1024 Active Receiving 
Antenna mounts outdoors away from 
electrical noise for maximum signal. 
Gives excellent reception of 50 KHz 
to 30 MHz signals. Equivalent to wire 
hundreds of feet long. Use any SWL, 
. MW, BCB, VLF or Ham receiver. 

High dynamic range RF amplifier, 54 

| in. whip. 50 foot coax. 20 dB attenuator 

I prevents receiver overload. Switch be- 

-___■ it tween two receivers. Select auxiliary or 

fcLactive antenna. Gain control. "ON" 

■"LED. Remote unit, 3x2x4 in. Control, 

6x2x5 in. 12 VDC or 110 VAC with 

I ^alBBBBBBBBM optional adapter, 

| MFJ-1312, $9.95. 
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CIRCLE 45 ON FREE INFORMATION CARD 



Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 

Order today. Call TOLL FREE 800-647-1800. 
Charge VISA. MC. Or mail check, money order. 

Write for free catalog. Over 100 products. 



CALL TOLL FREE 800-647-1800 



Call 601-323-5869 in Miss., outside continental 
USA, tech/order/repair info, TELEX 53-4590. 

ENTERPRISES, 

INCORPORATED 



MFJ 

VBox 494, Mississippi State, MS 39762 , 
CIRCLE 66 ON FREE INFORMATION CARD 



as positioning of the conversion box and 
allowing sufficient time for the system to 
stabilize before balancing and then begin- 
ning the test. It is also possible that ac- 
curacy could be affected if a significant 
temperature change occurs in the con- 
version box area after balancing has been 
performed. An example of that might be if 
the sun came out from behind a cloud and 
significantly changed the ambient tem- 
perature conditions around the conversion 
box. Although immune to subtle changes 
in ambient temperature due to the "con- 
trol" sensor presence, very large tem- 
perature-changes can cause a shift in the 
balance point. To re-balance, the TCC 
needs to again "breathe" ambient air for 
several minutes; then reset the balance 
control. 

A particularly perplexing symptom is 
where the display is erratic; that is. where 
the unit is obviously performing tests, but 
with significantly different readings on 
each trial. Verify that swamping or im- 
proper setup is not influencing the read- 
ings by shutting off the engine and 
observing the readings over several min- 
utes, making sure that the conversion box 
remains in the same position and ambient 
temperature. If the readings remain erra- 
tic, there is a problem with the unit's elec- 
tronics. But, if the readings stabilize, 
there is either something wrong with the 
setup or you have a really weird exhaust 
mixture. 

The whole business of emissions test- 
ing is very tricky. Those of you who own 
"marginal" cars (remember that Jaguar 
we mentioned?) know what wc mean. 
Each emission test can bring new sur- 
prises — sometimes good, sometimes 
bad. The same ear. with the same tank of 
gas, with the same emission settings, can 
produce different readings at different 
times. There always are reasons, but 
sometimes they can be quite difficult to 
determine. In states such as Arizona that 
allow "conditioning mode" testing if the 
initial test fails, the auto is run at acceler- 
ated engine speeds, in gear on rollers, for 
about 30 seconds and is then retested — 
often with dramatically lower readings. 
Everything is exactly the same as before, 
except that some of the excess combus- 
tion byproducts (built up. perhaps, during 
the long wait in line to be tested) have 
been blown out. 

The message here is: Don't be alarmed 
if any particular readings appear to be 
somewhat different from the last readings 
taken. To best determine the state of ex- 
haust emissions, you really need to aver- 
age the readings. In particular, take note 
of subtle changes in test conditions that 
can affect the results. Paying attention to 
those details will improve the overall 
usefulness of the unit and rectify the emis- 
sions from your automobile, thus improv- 
ing the quality of air we breathe— and 
that's what it's all about! R-E 
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shunt regulator, whose output is program- 
mable from 2.5 to 36 volts, using only two 
external resistors. The current range of 
that device is from 3 mA to 100 mA, with a 
low dynamic-impedance of typically 0.22 
ohms, (ts internal temperature compensa- 
tion ensures stable operation with a tem- 
perature coefficient of 55 ppm/'C. The 
TL431 is available in three temperature 
ranges: -55 to +125°C, -40 to 
+ 85°C, and to 70°C. Two case styles 
are available; an 8-pin plastic or ceramic 
DIP, or the TO-92 case (see in Fig. 1). 

Some typical applications for the 
TL431 are shown in Fig. 2: Figure 2-a 
shows a shunt regulator; 2-b is a high- 
current shunt regulator; 2-c shows a con- 
stant-current source, and 2-d shows a triac 
crowbar circuit. Figures 3 and 4 show two 
of the more unusual applications for this 
regulator 1C. In Fig. 3, the TL431 is team- 
ed up with an LM11 (precision low-drift 
op -amp) to form a linear ohm meter. The 
schematic in Fig. 4 shows an unusual pho- 
no amplifier using the TL431. The circuit 
shown there resembles a vacuum-tube 
cathode follower or a solid-state emitter 
follower with the unit's reference elec- 
trode corresponding to the grid or base in 
triode devices. The output of the crystal 
phono-cartridge (typically 2 volts) modu- 
lates the reference voltage. That, in turn, 
modulates the TL431 cathode-to-anode 
voltage ( V CA ) and the audio output is then 
coupled to the speaker through an output 
transformer. Prices for the TL43I start at 
SO. 52 and can range up to $3.42 depend- 
ing on the temperature range and case 
style. Complete specifications for the IC, 
along with numerous application di- 
agrams, are available from Motorola 
Semiconductor Products, PO Box 
20912. Phoenix, AZ 85036. 
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Designers' guide 

Designer's Guide — Small-Signal, Low- 
Noise Transistors is a 126-page data and 
applications manual covering the TRW 
line of transistors for receiver and RF cir- 
cuitry. The manual includes a cross-refer- 
ence listing nearly 100 competitive 
transistors and 22 TRW substitutes or 
equivalents. Also included in the manual 
are packaged outline drawings with di- 
mensions, complete technical data on the 
22 TRW transistors, and application notes 
including schematics and PC -board pat- 
terns. The manual is available from the 
Semiconductor Division, TRW Elec- 
tronics Components Group, 14520 Avi- 
ation Blvd., Lawndale. CA 90260. 

New semiconductor databook 

The new 588-page RCA CMOS-LSI 
Databook. No. SSD-260A. provides 
technical information on the company's 
line of CMOS-LSI products. That 
databook includes information on such 
devices as the 1800-seriesand 6805-series 
of microprocessor products, a series of 
general-purpose CMOS memories. Also 
included are RCA alternate-source types 
for the industry. 

The introduction is the "General 
Guide" to RCA CMOS-LSI products. It 
points out currently available package op- 
lions and summarizes the basic features in 
each product category. In addition, the 
various IC's are classified according to 
product type and function. 

Five separate data sections provide rat- 
ings, electrical characteristics, significant 
features, and user information for; 1800- 
series microprocessors and microcomput- 
ers, 1800-series memories. 1 800- series 
peripherals, general-purpose memories, 
and 6505-series LSI products. The 
CMOS-LSI Databook is available from 
RCA distributors or RCA (Solid State 
Division. Box 3200. Somerville. NJ 
08876) priced at $7.00. B-E 
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Electronics 

Software 
Store 

New for our readers..., A mail order 
source of software from Apple 



Home amlnro 



R*t&mm*r»d«l You Pay 
L>at Price 
569 95 549.95 



Ban* SlnMl Wnle- IBrcdartoundk 

U dBase ii |Ajniort-TarB> iDuki Too oo joq co 

Hcww Aecaunlsnt ICeminenM 74 95 49-95 

■Soi?*!W(i cOiafcl 

Tj* ftjwflage |ConWT#Piyti Sortwj'e > 59 05 39 95 

ffljffc) 

WQnjtaar w tea CP H ca-d \ Msnxro 61 2 DO 385 CO 

inn i |Dlk.. 

' PFS ft* HE - II- |Soh*»iE 135 00 65 00 

PubHstimgl iChskt 

PFS Graph [|£ . ||< [Sofhnm 125 DO £5 GO 

Pu&dBjrtrtQ] iDiik| 
." PFS Report HE - II (SoSfwarn 125 00 B5 00 

KAIilturtgl IDrskf 
' n Vistmle l|£ N&tQt 1 1 D.i*K i 250.00 179 95 
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Mwtenng the SAT ICSS Stfiwar*! 15000 UO.QO 
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Sojirwarai iOiSfc| 

. Success. MuiDpi.tH.fln ChmQn (CBS 24 95 19 95 

SeHflirai rthikl 

Sptffcccpn* <0«4ignw*re|i I Diskl 39 95 29 95 

j Algebra l |Edu*ire| iDukl 39 95 28 95 

] R^cKys Gq<5ls IThe Learning 49 95 39 95 
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___ Waste- Type \ Lighting SorhrtW) | D>«ki 3955 29 95 
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Qtea i 
" A-oh*l»S2ooiSoifmt«TSflfr*fl^ 29 95 24 95 

mm 

lOnMfccmp (SqmntftV Sofrwtt 3 95 24 95 

[Djrt] 

Story Maerww rSpcwieker Stftware] 34 95 25 95 

IDaft] 

The G'iDfim r,*arjic>an I Penguin 59 95 A? 50 

S^iwans) iDwk) 
HI Sat Vitord Allack lEduworBl lUak| 49 00 35,00 



ErtiMft<lnm«nt 
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' Pnsdnftr 2 (IntfiTKJivt F*rt»M*t 32 85 25 95 
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] The Mflsk Ol Tns Sun IIMHW'U 39 95 29 &5 
iD^ki 

Miner 2CM9er | McroiaCI i D'Skr- 39 95 29.95 
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Radio-Electronics Software Store 

200 Park Avenue South 

New York. NY 10003 
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CABLE TV SECRETS— the outlaw publication the 
cable companies tried !o ban. HBO, Movie Channel, 
Showtime, descramblers, converters, etc. Sup- 
pliers list included. Send 58,95 to CABLE FACTS, 
Box 711-R. Pataskala, OH 43062. 

RESISTORS Vt W S Vs W 5% 3 cents. 1% Metal- 
films, precision custom wirewounds, S1 .00 refunda- 
ble to: JR INDUSTRIES, 5834-B Swancreek, 
Toledo. OH 43614. 

FREE catalog featuring scanner acessories, carrier.' 
subcarrier detectors, voice scramblers, unusual 
kits CAPRI ELECTRONICS, Route 1R, Canon. GA 
3052Q. 

THE Intelligence Library — Restricted technical 
information & books on electronic surveillance, 
surveillance-device schematics, lock-picking, 
investigation, weapons, identification docu- 
ments, covert sciences, etc. The best selection 
available. Free brochures. MENTOR, (Dept. Z). 
135-53 No. Blvd., Flushing, NY 11354. 



MILITARY communications radios: CPRC-26 Ca- 
nadian manpack radio, compact size .transmits- re- 
ceives 42-54 MHz FM, 6 channels, with battery box. 
antenna, handset crystal: $22.50 apiece. S42.50' 
pair. PRC-510 backpack radio (Canadian version of 
U.S. PRC-10), transmits-receives 38-54 MHz FM 
continuous tuning, with headset, antenna, battery 
box: $39.50, S77.50 pair. ARC-27 aircraft guard re- 
ceiver. 220-250 MHz AM Single channel: S12.50 
mint. 45-day replacement guarantee. Schematics 
included. Add $5 unit shipping. BAYTRONICS, 
Dept. RE. Box 591. Sandusky, OH 44870. 

CABLE TV equipment, notch filters for "beeping" 
channels. Information 51.00, GOLDCOAST, PO 
Box 63 6025 RE, Margate, FL 33063. 

FORTY-nine educational electronics kits with 

self-learning project manual. Details $2.00 refunda- 
ble with order. TRIANGLE ELECTRONICS, 89 

Arkay Drive, Hauppauge, NY 11788. 

RF parts/Motorola transistors. MRF454 516,50, 
MRF455 S13.50. Caialog available RF PARTS CO., 
1320 Grand, San Marcos. CA 92069. (619) 744- 
0720. 



To ru n you r own cl a &sif ied ad , put □ ne word o n each of the I i n es be I ow a nd sen d th is f o rm along w I th you r ch eck 
for S2.15 per word (minimum 15 words) to: 

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y, 10003 

ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of $20.00. 
( ) Plans/Kits ( ) Business Opportunities ( ) For Sale 
( } Education/Instruction ( ) Wanted ( ) Satellite Television 
( ) . 

Special Category: S20.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 
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PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services). 
S2.15 per word prepaid (no charge for zip code),,, MINIMUM 15 WORDS. 5% discount for 6 issues. 
10% for 12 issues within one year, if prepaid. 

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.50 per word 
prepaid... no minimum. 

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (noi available as all caps) at 20c, 
per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX ADDRESS 
WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT 
ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 20th of the third month preceding 
the date of the issue (i.e., August issue closes May 20th). When normal closing date falls on Saturday, 
Sunday, or a holiday, issue closes on preceding working day. 




Csukj speed radar guns *?4 doncas to read oui your thctca or srthet a 
percentaf t of your true ipeed *yw.n ,n automatic mode Iflxa-nplt: Your 
speed; 76 man, auto mode set lor 751*, speed displayed — 57 mphj, or 
Ihe speed thai you oval in when m manual trooe Transmits only in lhe 
presence of epeed radar, or by manual override. Qrwaiss on both X and 
Ktsmdi W*HNirra-Ttied«lc»<toKnij«linttoW«a!iltoisnala9a!l« 
use agawK police radar, and is not FCC approved. 
For complain uteraiure and plan package, send lu.95 to: 

Phllllpi [natrument Pesign Co. Inc. 

9560 S W. Bartsur Blvd., Sails 1109 S 

Portland, Oregon 972 t 9 



DESCRAMBLERS for downconverlers, high gain. 
Send $1 .00. RB ELECTRONICS, PO Box 643, Ka- 
lamazoo, Ml 49005. 

PICTURE flyer lists quality electronics surplus at 
low prices. Since 1970. Send for the last 3 issues. 
STAR-TRONICS, Box 683, McMinnville. OR 97123. 

UP to S500.00 per month Sell computer software in 
your home. Write to: COMPUTER SERVICES, PO 

Box 7748. Tucson, AZ 85725, 

CABLE-TV products Jerrold, Hamlin, and Oak con- 
verters. Send S3. 00 for information. ADDITIONAL 
OUTLET CORP., 111 E. Commercial Blvd., Ft. 
Lauderdale. FL 33334. 

RECONDITIONED test equipment, $1.00 for cata- 
log. JAMES WALTER TEST EQUIPMENT, 2697 

Nickel, San Pablo, CA 94306. 

POLICE code unscramblers, other scanner ac- 
cessories, telephone recording device, DNE, Inc., 
Rt. 7, Box 257E, Hot Springs, AR 71901 (501) 
623-6027. 

NEW!... repair any TV... easy. Anyone can do it. 
Write, RESEARCH, RR No, 3. Box 601BR, Colvllle, 
WA 99114. 

EXACT same PCB and Toko coil set (no 4) for 
descrambler in February article only 515.00 ship- 
ping $2.00. JIM RHODES, 1025 Ransome Lane, 
Kingsport. TN 37660. 

CONVERTERS all types for all systems, lowest 
prices anywhere, quantity discounts, dealer inquir- 
ies accepted. Send $1.00 for catalog. PG VIDEO 
CORP., PO Box 296. Latham. NY 12110 (518) 
274-6593. 



REVERBERATION 
FOR ORGANS 



Solid state with controls for rever- 
beration and room size. 
EVERY ORGAN SHOULD 

O WN ONE. Send for frte ffyer- 

DEVTRQNIX ORGANS, INC. 
6101 WAREHOUSE WAY 

SACRAMENTO. CALIFORNIA 95626 Dept. B 



COMPUTER tools, unique accessories and com- 
puter add-ons, and software for C-64 Atari, Apple, 
IBM-PC. Also large selection of electronics compo- 
nents. Write for free catalog. TOOLS FOR COM- 
PUTERS, PO Box 727, New Rocfielle, MY 10801. 

SAVE 50% off on electronics parts, supplies, and 
components. All major brands. Write S/B ELEC- 
TRONICS, 419 7th Street, Imperial Beach, CA 
92032. 

DELUXE Cable'UHF converters. All systems. 
Zenith SSAVI-1 S225.00, SB-3 $89.95, N-12S79.95. 
S2.00 catalog. PRECISION VIDEO, PO Box 1323. 
Elgin, IL 60121. 
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CABLE-TV 
PRICE SLASH! 



QTY. ITEM REG. NOW QTY. 

1... JERROLD 400 CONVERTER (DRX-3) 58 Ch. ...$109.00 $90.00 

10... JERROLD 400 CONVERTERS (DRX-3) 58 Ch. . .$ 80.00 ea. $ 65.00 ea. 

1.. .JERROLD 450 CONVERTER (DRZ-3) 66 Ch $134.00 $105.00 

10. . .JERROLD 450 CONVERTERS (DRZ-3) 66 Ch. . .$110.00 ea. $ 90.00 ea. 

1..* JERROLD STARBASECh.# $ 97.00 $ 89.00 

10..* JERROLD STARBASECh.# $ 63.00 ea. $ 52.00 ea. 

1..*MINICODE(N-12)Ch.# $ 97.00 $ 89.00 

10..*MINICODE(N-12)Ch.# $ 63.00 ea. $ 52.00 ea. 

1..*MINICODE(N-12)VARISYNCCh.# $119.00 $ 99.00 

10..*MINiCODE<N-12)VARISYNCCh.# $ 69.00 ea. $ 59.00 ea. 

1..*C-1000 DELUXE 

{ZENITH COMPATIBLE SYSTEM) Ch. # . . .$260.00 $225.00 

5..*C-1000 DELUXE 

(ZENITH COMPATIBLE SYSTEM) Ch. # ...$220ea. $185.00 ea. 

1 . . . MLD1200-3 $129.00 $ 99.00 

10. . .MLD1200-3 $ 85.00 ea. $ 55.00 ea. 

*ALL UNITS AVAILABLE WITH CHANNEL 3 OUTPUT. STARRED UNITS ALSO 
AVAILABLE WITH CHANNEL 2 OUTPUT. PLEASE SPECIFY CHANNEL PREF- 
ERENCE ON THESE UNITS, ACTUAL FACTORY EQUIPMENT. 

Name__ Sub-Total 

Street Shipping 

City/State/Zip TOTAL 

Phone Number Area Code Number 



PRICE 



Add $2.00 
per unit ship- 
ping or call 
for specifics. 

Payment is 
accepted by 
money order, 
certified check 
or wire transfer 
only, unless 
prior arrange- 
ments have 
been m 



MUST BE SIGNED AND RETURNED WITH YOUR ORDER 

/ understand that the purchase of these cable T.V. products does not authorize their 
use on any cable T.V. system. I agree to obtain the proper authorization from local 
officials or cable company officials in my area. 

Signed . 



Transamerican Cable Distributors 

449 BROADWAY AVE. • BEDFORD, OHIO 44146 • (818)956-5839 



Sale of De- 
scramblers 
may be pro- 
hibited in 
some states. 
If in doubt, 
please 
check with 
your local 
authorities. 
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nwt ' I ^JJ" Ti IJ electronics 

ORGAN & PIANO KITS 



ALPHA DX 300 





fully 

DIGITAL 

RS232 

Interface 



For Free Sound Info 
Call 1-800-233-3865 
or write WERSI USA 
Dept. M 8 P.O. Box 531 8 
Lancaster, PA 17601 



CHANNEL 3— 60dB notch filter. 63.5MHz. $32.00. 
CROSLEY, Dept. 763. Box 840. Champlain. NY 

12919. 

APPLE twin computers. Accessories. We service. 
Winter sale catalog. PINCOR, 530 Palace. Aurora, 
IL 60506 (312) 896-0015. 

WHOLESALE indoor antenna S1 4.00. Masier video 
conlrol center S30.00 (212) 897-0509 D&WR, 
66-12 110 St.. Flushing. NY 11375. 

INDIVIDUAL photofact folders. Nos, 201 to 1300 

S3. 00 first-class postpaid, LBT, 414 Chestnut Lane. 
East Meadows, NY 11554. 



TUBES — All lypes, discount prices. Many antique 
and hard-to-find types. Send S1. 00 for 16-page cata- 
log. We buy antique tubes. ANTIQUE ELEC- 
TRONIC SUPPLY. 1725 W. University, Tempe, AZ 
B5281. 

COMMODORE.VIC-20 bargains. Programs, sup- 
plies, peripherals, battery backup, game accesso- 
ries, hardware. Free catalog. CREATIVE, PO 4253, 
Thousand Oaks, CA 91360. 

BEST prices: CB equipment, scanners, radar de- 
tectors, telephones. Free list. CRS, 1587 Central 
Ave., Yonkers. NY 10710. 

TI-99.4A BASIC programs written to your specifica- 
tions by Engineer, Mathematical, scientific specialty. 
Description, listing, cassette. Write for sample 
quote. AL TEMPS, ENT, 720 Smithtown Ave., 
Bohemia. NY 11716. 

SINE wave deseramblers (Deluxe HJbuiltand tested 
S219.00 plus S6.95 shipping. Money orders (no 
shipping to Calif.)) or send S2.00 for information. 
ADVANCE ELECTRONICS, Dept. X, PO Box 3298. 
Culver City. CA 90231. 

CONNECTORS — audio, co-axial, aviation, comput- 
er, industrial, and many other types. Send S2.00 for 
complete price list and ordering information. 
Largest inventory in country. CONNECTOR TECH- 
NOLOGY INC., 5A Veronica Ave.. Somerset, NJ 
08873. 

RARE parts and surplus electronics bargains. RF. 
linear, digital computers, robotics. Free catalog. 
ODD BALL ELECTRONICS, PO Box S79R, Dun- 
canville.TX 75116. 

PRINTED-circuit artwork, design layout quality. 
prompt. Send schematic. SOMMER CIRCUIT DE- 
SIGN, 1227 Kimber. Wooster, OH 44691. Visa Mas- 
terCard. 

VCR protective cover clear vinyl 1 8 Ve ;< 15V2 x 5 
beautifully made $11.95. WINDOW MOODS, 8228 
Scotts Level Road, Baltimore. MD 21208. 
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A WHOLE N^W WORLD OF TV 'm.EWlND WITH TUSrVS 
HEW MOO EL CVU «. *0 CHANNEL CULE TM eOrWUWER 

)Hicmn! ill 1n« EXTRA CAflLE TV MUJutAHD ISUFIHMND 
CHAWMlTLSflMOui UMFWAL 

iir»t« Itw rata 'V rwilins V Hwmg Tmi iiiUn -ihti 
rrHdb*nd~ »rttt ii.pBrtunrJ crunrwli ■jour 1Y VC1 d* 
— —^^^^.-^w^^^-— Gr<it«lc unl r«cH'TE i»d iCTYflrti Hum Id itindmrd UH F 

[ '^ f *" H ' J A MOST fOH YIOSO-JMPtNa FflOM CABLE TY1 

Thf MtlfA iHM* rtu IG |VXar*rr« Ofllh fiBj I MY TV MHh '#nui'*ffi JfsJ tlirtdjrd 

hum chfMiM iv i«if>o ea hpj VCR — *ii"t tw i r * SO£t Cm. 

Annpii la >ii«lili ina -op«4di» hi jinf ruIh b4 TV n.lhuHF KuafrflHAfl,! 

NOW AVAILABLE 
NEW TUNEABLE DELUXE MODEL CVU-10OO 



5 34.95. 



\^Jwin»ap» 7-ELEMEN1 

75 DHH UHF yfiCl ANTENNAS 




^ ©a® 

Fit Mala nwiwdiw for RG 
55'lJtatiiH Comaltlfl wilMa' 
'uir Mslr- wllh Iflmalr F 

n«M0.S0 




DUALITY 

POWER TflAHSFOHHEFlS 

21V CT 500 it* 

s 3.19« iq.«*2-75.., 

50 ei mo,* '2,25 ■■. 
Fat LiiQf QUMlttfa Call 1 



SAKYfl UHF VARACTDH TUNERS 

":i i;i 1 1 1 1 im: - 45 MKz Output 

For ChHiiriHEG 14 ■ 03 

•ruJin Now.' 



«'■■ U #r# t'a-*i nt«r Irflm Sima 
Cttt TOT QlUflTJlir Price 



NEW 19B4 

BfiK AUTO/ MANUAL 

RANGING 

MULTIMETER 




SPECIAL PRICE* 
S 94.Q0 em. 



COLORMAX 
36 CHANNEL REMOTE CATV EDHYEftTER 
Ha* •.-■.I ejd chang* MODEL 

chjmrwHi bi Una- 1 una CUai-i.p 

ptiwi TV hi bj- rtmcili 
Mnlroigpioioit a*a T a P* 1 

Ttin gnu •ctQIvoa Char REMOTE CONTROL 
J 11 plui rr ig A ui 



ppfciind tADis ciwnnris [^^^ETt^I IRA 0*1 

i« C n Burjwu rtwn on I '^ *"" ,[ * I H9.95 » 

Cfunnal 2 J or more 'G4.95 ■ 



Click £iqb Dalvnt Tune 
m-zztii Excflrionl tor nwlaea- 
m4n1 uaa at ciccrndn^i 
»irHk CtHWlriQ UHF iKti»ir; 
(or ham or TV. 

WHO.E ntfr msT 

10 or men s 2 . 99 M. 
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NJI'lJLi'vl 

HICRuWAVE 

PARTS 



* Up 
Mur (;■ 

« Up 
UBP.101 . . 

CMlF'CiH« WlrfHtf 

73 Up 




fJVl*"" M 19.95 « 

JDrmpf, ^1 04.95 *j 



■■■: ■ 



wool SiOEQ 

SI 00 






SURPLUS 

STLVAHtA . 

VHF YARJUnrjR TUNEAS 



45 MHz QUtpul 

thmugn 11 As ngll aa^nmlrj- 

tini] r: hinir\E la ScticmAtlC in- 

WNtLE THET LAST! 

: 1 3.95 *a 



w$ 



nrt 


DUOtlFTUN 


i I 


11. UF 


LM-MW 


J kMK Aud.u PQSMT rVnp 


^' 4B 


1 « 


iyi«Aij 


ICw VolKa* Audit? Amji 


IH 


1 19 


LVJ-3H* 


("run Locked Loop 


■ <P 


H 


W-TBW 


V^lflO A^n 


iJt 


H 


UCH» 


v-a»o C*li : i™ 


3-20- 


■ » 


":: 'JJi 


V- ato M Am>p 


KOI 


■ » 


WC-»3W 


V>d» " ■ Amp 


i.TB. 


ill 


MCiUf 


VHMd 14 AAip AGC 


tm 


JD* 


vC.iUa 


Audtoll Amp 


ITS 


>H 


l*&t3| 1 (P' 


nF Modu^Rcer 


J IB- 


2JB 


WC 'JM 


Bul> L; : rr r< Up Arnp 


»n 


a 


DC Y4SDH 


EliUncud MMWD*nv>aL 1 :»r^ 


tn 


iV 


LU.TBCO 


UCUI 1H1AU DIElKAIPtl 


irg 


m 


I.M.7WJ 


s votrpt-fiwvcjr H«g 


i IB 


« 


LM70M 


1 Voil Pn.|.,i VoJf Hap 


l IB 




LM-njIJ 


U Vont PofclM toil Hts 


1 IB 


« 


LU IBtS 


t&Vcl)P«1nf Wai tm 


■ i!J 


M 


LMtB'B 


■ft Vrit Pwlifi VdL Hag 






LM-IH* 


W ViU> Pp*«ln* VWI R*a 


»1» 


n 



WAHL SDLDERINU IHDNS 

roorc^iojct M2.50 

MODEL :*~J 
T.no.i.i.-i ■ At!|i. :i 




DELUXE 

A-B 

SWITCHES 

jSACtLlJKUT 

FofCATV MATV-VCR 

79 ■ -■ ■" - 90 ab i it j i ■'. - 

'5.95 aa 
2 or mora ^S SO ti 



' _ - or ravar- J/fH 



aMKlU hi! 
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alajl I-1 • ,,t 



ORDER NOW 

TOLL FREE 

800-854-4655 

OUTSIPE CALIFORNIA . 

7H-635-5090 ' 



rt.r. elev i nvniws o PEN 

lOae-CN STATE COLLEGE BLVD. DEPT. H ft--, Tl1 ".'™ 

ANAHEIM. CALIFORNIA 92B06 Bftfif&l MI '•■< 

J ^f*Xv CLOSED SUK a HOH 

PERSONAL CHECKS HELD FOR CLEARANCE — U0 MINIMUM ORDER 



ALL PREPAID ORDERS 2 LBS OR LESS MUST INCLUDE $2.55 SHIPPING A HANDLING — SHIPPED SAME OAt RECEIVED 



CIRCLE 27 OM FREE INFORMATION CARD 



POWER supplies. New. Xentek triple output. 
5 VatS A and - -12V atl.SA, each. 35.00 each. 
Elpac triple output 5Vat3A and t- -12V at1.5A each. 
S30.00 each. Elpac switching RS. 5Vat30A $50.00 
each. Call after 6.00PM E.S.T. (516) 747-4109. 

CORCOM power line filters No.6J4 S5.00 each. 
Fans. Pewee Boxer 3.125' square. Model 
PWS2142FL-M S7.00 each. Call after 6.00 PM 
E.S.T. (516) 747-4109. 



^ MULTI-CHANNEL 
^ MICROWAVE 

Complete Antenna Systems from S 69 9S 

Full 800 Mhz Range 
Tune 1.9-2.7 Ghz 
Includes alt 
ITFS Channels 

DEALERS WANTED 

COD's ami Credit Card 
Orders call TOLL FREE 

1-800-247-1151 




1 , h mi 



BauxV 

ELECTRONICS 

6009 N. 01 Avenue 
Glendale. AZ 85301 
1-602-247-1151 




SHUGART SA1002 8" hard disk drives new— 
S269.00 each. S100, IBM. Heath, SS-50, TRS-SOI, 
Apple II interfaces available. Controller. S331.00. 
DIGITAL SEARCH (B03) 877-9444, 

AUTOMOTIVE security catalog. 1984 24-page 
color catalog. S2.00. ASE, PO Box 382, Plainview, 
NY 11803. 

OVER 1200 electronics parts, kits, and computer 
products. Lowest prices. Send 51.00 (redeemable) 
for catalog. Stamp brings flyer. DAYTAPRO ELEC- 
TRONJCS, 3029 N. Wilshire. Arlington Hts., IL 

60004. 

ELECTRONIC surveillance! Incredible manual, 
"Homebrew Bugging" reveals secret techniques 
used by professionals (schematics included)— 
S15.00. Send $3.00 for amazing catalog. A.T.I.S., 
Dept. R. 61 Gatchell St., Buffalo. NY 14212. 

COMPUTERS, clones, drives, monitors, expan- 
sions, software. Bargain prices — directory of man- 
ufacturers in Taiwan, Hong Kong $4.00. MULTITEK, 
Box 25, Allentown, PA 18105, 

MUSICAL electronics & home recording. Sche- 
matics and "how to", bi-monthly $12.Q0<year. Sam- 
ple issue S2.50. POLYPHONY, Box 20305. 
Oklahoma City. OK 73156. 

DESCRAMBLERS Jerrotd type as seen in Feb. 
issue, parts kit and top quality PC board, only 
S30.00. Money order ships immediately Hl-O, Box 
2830. Trenton, NJ 08619. 



PLANS & KITS 



PRINTED-circuit hoards Quick prototypes, pro- 
duction, design, reflow solder send print or 
description for quote to KIT CIRCUITS, Box 235, 
Clawson. Ml 48017. 

CABLE TV converters and equipment. Plans and 
parts. Build or buy. For information send $2.00. C & 
D ELECTRONICS, PO Box 21. Jenison, Ml 49428. 



FREE KIT Catal og 



FUNCTION GENERATOR KtT $59.95 
Aulo- Rankin j* Cap-meter kit$71.9'5 

Phone 209-772-2076 

Wrlle or Phone ior FREE CATALOG 



rkAZ-E SCISNUFIC INSTRUMENTS 
u ™ [ BOX 144 VALLEV SPRINGS CA 85252 



contain', 
' TEST A 
EXPERI- 
MENTER'S 
i EQUIP 



THE FIRST NAME IN 
ELECTRONIC TEST GEAR 







NEW FROM RAMSEY-20 MHz 
DUAL TRACE OSCILLOSCOPE 

Unsurpassed quality at an unbeatable price, the Ramsey oscilloscope 
compares to others costing hundreds more. Features include a compo- 
nent testing circuit that will allow you to easily test resistors, capacitors, 
digital circuits and diodes • TV video sync (liter • wide bandwidth & 
high sensitivity • internal graticule • high quality rectangular CRT 

• front panel trace rotator • Zaxis • high sensitivity x-y mode • very 
low power consumption • regulated power supply • built-in calibrator 

• rock solid triggering * high quality hook-on probes 



539995 



high quality 

hook-on probes included 




RAMSEY D- 1100 
VQM-MULTITESTER 

Compact and reliable, de- 
signed lo service a wide vari- 
ety of equipment. Features in- 
clude • mirror back scale 

* double-jeweled precision 
moving coil • double over- 
load protection * an ideal low 
cosl unit for the beginner or 
as a spare back-up unit. 



*J *1995 



tesl leads and battery 
included 




RAMSEY D-2100 
DIGITAL MULTITESTER 

A compact easy to use .m 
designed to operate like a pro. 
Featuring * 3W digil LCD • low 
BAT indicator • all range over- 
load protection • overnange indi- 
cation • auto-polarily • Transis- 
tor tester • dual-slope integra- 
tion • vinyl carrying case 



$5495 



fip E test leads, battery & vinyl 
carrying case Included 




RAMSEY D-3100 
DIGITAL MULTIMETER 

Reliable, accurate digital 

measurements at an amaz- 
ingly low cost • En-line coSor 
coded pusb buttons, speeds 
range selection * abs plastic 
lill stand * recessed in pu I 
jacks * overload protection 
on all ranges t 3ft digit LCD 
display with auto zero, auto 
polarity & low BAT indicator 

55995 

lesl leads and battery 
included 




CT-70 7 DIGIT 
525 MHz COUNTER 

Lab quality al a breakthrough price. 
Features • 3 frequency ranges each 
with pre amp » dual selectable gate 
limes * gale activity indicator 

* 50mV @fi 150 MHz typical sensitivity 

• wide frequency range » 1 ppm 
accuracy 



$ 11995 



wired Includes AC adapter 

CT-70 kit $99.95 

BP-4 mead pack B.9S 




CT-90 9 DIGIT 
600 MHz COUNTER 

The most versatile Tor less than $-300. 
Features 3 selectable gate limes • 9 
digits • gate indicator • display hold 

* Z5mV@ 150 MHz typical sensitivity 

• 1D MHz timebase for WWV calibra- 
tion * 1 ppm accuracy 

s 14995 

wired includes AC adapter 

CT-90 kil $123.95 

OV-1 0.1 PPM oven hmebase , 59.95 
BP-4 nicad pack . . . 8.95 




CT-125 9 DIGIT 
1.2 GHz COUNTER 

A 9 digit counter that will outperform 
unlls costing hundreds more. • gate 
indicator * 24mV @ 150 MHz typical 

sensitivity • 9 digit display • 1 ppm 
accuracy • displaynold * dual inputs 
with preamps 

$16995 

wired includes AC adapter 

BP-4 nicad pack .....A.85 




CT-50 8 DIGIT 
600 MHz COUNTER 

A versatile lab bench counter with 
optional receive frequency adapter. 
which lu m s I he CT-50 1 nto a digital 
readout for most any receiver • 25 mV 
di 150 MHz typical sensitivity • 8 digit 
display * 1 ppm accuracy 



M6995 



CT-50 kit $139.95 

R A-i receiver adapter kit 14,95 







DM-700 DIGITAL 
MULTIMETER 

Professional quality at a hobbyist 
price, Features include 26 di He rent 
ranges and 5 lunct ions • 3ft digit. '■: 
inch LED display • automatic decimal 
placement * automatic polarity 



PS-2 AUDIO 
MULTIPLIER 



$11995 



The PS-2 is handy for high resolution 
audio resolution measurements, mul- 
tiples UP m Irequenoy ■ great for PL 
tone measurements * multiplies by 10 
Or 100 • OOtHz resolution & built-in 
signal preamp/condi. toner 



PR-2 COUNTER 
PREAMP 

The PR-2 is ideal (or measuring weak 
signals from 10 10 1,000 MHz • Hal 25 
do gain * BNG connectors • great for 

Sntffjng RF « ideal receiver/TV 
preamp 



PS- IB 600MHz 
PRESCALER 

Extends Ihe range ol your present 
counter 10 600 MHz * 2 stage preamp 

* divide by 10 circuitry * sensitivity 
25mV g 150 MHz • BNG connectors 

* drives any counter 



wired includes AC adapter 

DM-700 kit $99.95 

MP-1 probe set 4.95 



$4995 



$4495 



$5995 



PS-2kit S39.95 



wired includes AC adapter 

PR-2 Kit $34.95 



wired includes AC adapter 

PS-IBKil S49.9S 



ACCESSORIES FOR RAMSEY COUNTERS 

Telescopic whip antenna— BNC plug .. S B 95 
H i g h i m p e o 3 n c e p r o b e , 1 1 g h I I oad i n g . . 1G.9S 

Low pass probe, audio use * 16,95 

Direct probe, general purpose use ..... 13.95 
Tilt ball, tor CT-70, 90. 125 3.95 



PHONE ORDERS CALL 

716-586-3950 

TELEX 466735 RAMSEY CI 



TFFtMS * salislaciinn qtiaranleEd * examine lar 10 days, il ncil pleased, return in 
anginal lorm lar refund * add s « Inr shipping 2nd insurance in a maximum ol 
SID CD • overseas add ISflt lor surlace mail • COP addS250|CaiJ in USAiiniyl 
• orders under S1S0Q add SI 50 • N* residents add 7 sales Ian • SO day pans 
warranty on all kits • I year pari s & labor warranly on ait wired unds 



RAMSEY ELECTRONICS. INC. 
2575BairdRd. 
Penfield. NY. 14626 



CIHCLE 79 ON FREE INFORMATION CARD 



C 
m 

CD 
00 



101 



NEW!... repair any TV... easy. Anyone can do it. 
Write RESEARCH, RR No.3. Box 601BR. Colville. 
W A 99114. 

MOST advanced sine converter deserambler 
available. PCB and plans S15.00. JIM RHODES, 
1025 Ransome Ln., King sport, TN 37660. 



« >».«. ■ «■* ■ »*» ».» » » «».»« «»«« »» m 



RF MODULATORS 

far Ilia video Industry/ 

Salellifc meAilittri frtra chttHMI T, ttllTI UHF! 
Kift 1 aiMffelad iwdti* fw all rtwoE8naMrttri...i[ielLrilni out mi 
applt-ramr dtiipwd to mount mil ft ehfpyltf, Alto an extensive 
line at monarwi, ;nkh and kite. FREE CATALOG 

,// ^^^^ PHOKt dm WI-J7TI 

. '^i-r-4-i ,— fc--™ ^^T! I ATV ftusanfch 
I J- RE BROADWAY 

Dakota city, he Mm 
mnnmxm 



tfb&a 



§Exns 



PSSTI Hey, wanna make professional-quality 
printed- circuit boards? One or more in only 60 min- 
utes. Simple, inexpensive new system. Free 1934 
catalog. PIN COR, 530 Palace, Aurora. IL 60506 
(312) 896-0015. 

HI-FI speaker kits, auto speaker systems and raw 
drivers from the world's finest manufacturers. For 
beginners and experts. Free literature. A&S 
SPEAKERS, Box 7462R. Denver, CO 80207 (303) 
399-8609. 

REPAIRS ol all converters and cable boxes with 
prompt service. Deluxe sinewave kits $95.00. 90% 
complete also available (quantity discounts) UHF 
converters of all types available. Send SASE (54 
cents postage) for information. 1-(312) 637-4408. 
HIGGINS ELECTRONICS, 6014 W. Nelson, Chi- 
cago, IL 60641. 





w .Active 




The One Stop Electronic Shop! 
Call Toll FREE 1-800-343-0874 

In the United States: 



Mail Orders 

P.O. Box 8000 

Westborough. Mass. 

01581 

(Mass) (617) 366-0500 

In Canada: 



Boston 

133 Flanders Road 

Westborough, Mass. 

01581 

(617) 366-9684 



Seattle 

13107 Northup Way 

Sellevue. Wash. 

98004 

(206) 881-8191 



- 



Toronto 

14 Carlton Street 
Toronto, Ontario 
MSB 1K5 
(416) 977-7692 

Calgary 

322Q-5th Ave. N.E. 
Bay 2 

Calgary, Alberta 
T2A 5N1 
(403) 235-5300 

Visit your nearest Active store, call, 
the Reader Service Card for your copy of 



Montreal 

5651 Rue Ferrier 
Montreal, Quebec 
H4P1N1 
(514)731-7441 

Ottawa 

1023 Mertvale Road 
Ottawa, Ontario 
K1Z6A6 
(613) 728-7900 



Downsview 

86 St. Regis Cr. N. 
Downsview, Ontario 
M3J 1Y8 
(416) 630-0400 
Vancouver 
3070 Kingsway 
Vancouver, B.C. 
V5R5J7 

(604) 438-3321 

write or circle 
Active's new catalog. 



ELECTRONIC touch light control pad. Write for free 
brochure, EXOTIC IDEAS, TO Box 446, Lake Bluff, 
IL 60044. 

ENJOY satellite television. Save money with easy, 
guaranteed, do-it-yourself antenna plans/kits. Elec- 
tronics knowledge not necessary. Send S1.00 lor 
catalog. GFI-22, Box 9108, Missoula, MT 59307. 

SCHEMATICS, plans, parts, lists, for all elec- 
tronics. Modern and late. Send S2.00 (refundable 
with order) to SELECTRONICS, TO Box 9606. De- 
troit, Ml 48209. 

UP' down digital counter, four-digit display for satel- 
lite tracker. Easy plans, parts list. $3.00. SATEL- 
LITE TRACKER, Route 9, Box 37, Hickory. NC 
28601. 



WRITE FOR 




McGEE'S 



SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 

T«Jl.: 4 (816) 842 50V2 
1901 MCGEE STREET KANSAS CITY, MO. 64106 



CATALOG: Hobby, CB, broadcasting! Linears, 
transmitters, bugs, scramblers, down converters. 
antennas, modifications, more! PANAXIS, Box 130- 
F6, Paradise, CA 95969. 

200 electronics kits, projects, plans. Send stamp for 
list. MATCO ELECTRONICS, Box 316R, Cadillac, 
Ml 49601. 

WARN animals of the approach of your car at a safe 
distance. Emits ultrasonic sound. Plans $5.00. D.R. 
OBENOUR, Box 44. Sand Creek. Ml 49279. 



SATELLITE TELEVISION 



HOW to build a satellite-TV LN A, downconverter, 
receiver! Save hundreds! Satisfaction guaran- 
teed ! Free Information! Send stamped enve- 
lope: XANOI, Box 25647, Dept. 21X. Tempe, AZ 
85282. 

GEARMOTORS for motorized satellite antenna 
projects. 110 VAC. 101RPM, reversible, straight, or 
right angle. $32.50 plus $4,00 shipping. TEM, 
22518 97th, Corcoran, MN 55374 (612) 498-8014. 



Satellite Descrambler 



For West Star 5 
Movies Movies Movies 



Send $5.00 for information 
Modem Technology 
P.O. Box 419 D1 
Boston, Ma. 02186 



BUSINESS OPPORTUNITIES 

MECHANICALLY inclined individuals desiring 
ownership of small electronics manufacturing busi- 
ness—without investment. Write: BUSINESSES, 
92-R, Brighton 11th. Brooklyn. NY 11235. 



ELECTRONIC 
ASSEMBLY BUSINESS 



Start home spare lime Investment knowledge or 
experience unnecessary. BIG DEMAND assem- 
bling electronic devices Sales handled by profes- 
sionals Unusual business opportunity. 

FREE: Complete Illustrated literature 
BARTA FtE-0 Box 24S 

Walnul Cree* Calif 9J597 
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WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING! 



TRANSFORMERS 



[20 roll 

primaries 



5.6 VOLTS @ 750 UA 
6 VOLTS ;£ 150 MA 
12 VCT ,"o> 200 HA 
16-5 V -. 3 AMPS 
18 V g £50 UA 
tO VOLTS @ 1 AMP 
24 VOLTS Q 250 MA 
24 VCT ■ 1 AMP 
42VCTtol|.2AUP 



53.00 
SI -25 
52.00 
St. SO 

53 50 

54 50 
52.50 
54.50 
SJ 50 



WALL 
TRANSFORMER 



ALL APE 115 VAC 
PLUG IN 



4 VDC .- 70 MA 
t VDC @> 100 MA 

G VDC @ 500 MA 
9 VDC (0 225 MA 

14 VOC 5 300 MA 
15VAC(w300MA 

16.5 VAC fH'IOVA 
17 VAC:- 500 MA 




52.00 

52.50 
S5O0 
53.00 
53,50 
S3. 00 
53.50 
SI 00 



SPRING LEVER 
TERMINALS 



f7 ~ 



6® 



COBfli 

TERMINALS 

ON A STURDY 

? 3/4- 3 3/4- 

BAKEUtE PLATE 

GREAT FOB SPEAKER ENCLOSURES 

OR POWER SUPPLIES 

11.00 EACH [Of OR SSOO 




HELPING HAND 

WILL MOLD PC BOARD OR 

OTHER SMALL ITEMS AND 

ALLOW BOTH YOUR HANDS 

FREEDOM TO WORK 

16 50 EACH 



MULTI- 
SWITCHES 

3 STATION 

NON-INTERLOCKING 

3 - 2PDT SWITCHES 
EACH OPERATES 

INDEPENDENTLY 
•BETWEEN 
MOUNTING CENTERS 
SI .75 EACH 



I 



5 STATION 

INTERLOCKING 



&sg§a 



MADE BH ALPS 
3 - 2PDT AND 
2 - 6PDT 
SWITCHESON FULLY 
INTERLOCKING ASSEMBLY 
3'." BETWEEN 
MOUNTING CENTERS. 
52.50 EACH 

5 STATION 
NON-INTERLOCKING 

SAME AS ABOVE. EXCEPT 

EACH SWITCH OPERATES 

INDEPENDENTLY 

J2.S0 EACH 



2 CHANNEL LIGHT ORGAN 



EASILY HOOKS INTO STEREO SPEAKERS 
AND ALLOWS 1 10 VAC LIGHTS TO DANCE 
WITH MUSIC TWO SEPARATE 110 VAC 
OUTPUTS FOR HIGH AND LOW FREQUENCY 
AUDIO SIGNALS USE TWO ORGANS FOP 
STEREO 

56.50 PER UNIT 

COLOH LIGHT STRING AVAILABLE S1.7SEA 




MIKE 
CONNECTOR 



5 CONDUCTOR IN-LINE PLUG 
AND CHASSIS MOUNT JACK 
TWIST LOCK STYLE SAME AS 
SWITCHCflAFT 12CL5M 
52.50 PER SET 



METER 

- 15 V.D.C. 

THIS 2-1/4" 
SQUARE METER 
MEASURES 
0-tS VDC 
54.50 EACH 




SUB-MINIATURE 
DTYPE 

CONNECTOR 



BfcjDBiiiS'L 



SOLDER TYPE SUB- MINIATURE 
CONNECTORS USED FOR 
COMPUTER HOOK UPS 



DB-15PLUG 
DB- 15 SOCKET 
DR. 15 HOOD 
DB-25PLUG 
DB-25 SOCKET 
DB 25 MOOD 



$2.75 
54.00 
$1.50 
52.75 
53.50 
SI. 25 



"PARALLEL" 

PRINTER 
CONNECTOR 



SOLDER STYLE 
■ ; ;'. MALI 

USED ON 
PARALLEL 

DATA CABLES 

S5. 50 EACH 




LIGHTS 

GRAIN OF WHEAT 

T1 SIZE G ^ — 

125" DIA 13 I5mm| 

3 lot VOLTS 3 [or $1.00 
Raied 5Smt ^ 5 VOLTS 

>U 12 VOLTS 3 lor 51.00 
Ruled 55m* <£■ 6 VOLTS 

12 10 14 VOLTS 3 lor 11.00 
Ruled 45ms p 14 VOLTS 



ti size ■ 5sar g ^~ p 

WITH WIRE LEADS 

1 to 6 VOLTS 2 lor 51.00 

Rlltd SSma [3 5 VOLTS 
Sin 12 VOLTS 2 lor 51.00 

Rated 55ma {$ VOLTS 

13 Id 24 VOLTS 2 lor 51.00 
Raced 45ma (S: 14 VOLTS 



TI -3/4 SIZE 

WITH 
WIRE LEADS 

I83 - DIA 14 Hmm) 

3 la 6 VOLTS 2 lor 51.00 
Rated 45mi <o> 6 VOLTS 

> to 12 VOLTS 2 lor 51.00 
Raled 55ma Q a VOLTS 

12 lo 24 VOLTS 2 for 51,00 
Palod 45m a & 14 VOLTS 



NEON W/ RESISTOR 

, , - - DIRECT 

1^== OPERATION 

7 lor 51.00 FROM 1 20 VOLT 



120V INDICATOR 



NEON INDICATOR RATED 

120 V 173 W MOUNTS IN 

5/16" HOLE HEO LENS 

75* EACH 

10 FOR 57 00 

100 FOP 565 00 



SOLDERING 
IRON STAND 

SPRING STE£L IRON HOLDER 
ON WEIGHTED BASE 




BATTERY OPERATED 
SMOKE DETECTOR 

BRK MODEL "79ft 

Ul APPROVED 

9 VOLT BATTERY OPE RATION 

FOR CEILING OP. WALL MOUNT 

58.00 EACH 2 TOR SI 5 Q0 




EDGE 
CONNECTORS 



iiitwiiiiHi/nw 

ALL ARE 156" SPACING 

15 PIN GOLD 

SOLDER EYELET It.TS EACH 

15/30 GOLD 

SOLDER EYELET 52.00 EACH 

18/3$ GOLD 

SOLDER EYELET J2.00 EACH 

22/44 TIN 

PC STYLE. NO MOUNTING EARS 
tl.50 EACH 10 FOR 514 00 

22/44 GOLD 

RC STYLE * itm E *CM 

10 FOR SIS 00 



28/56 GOLD 

28/ 56 GOLD PLATED CONTACTS 
156 CONTACT SPACING 

52.50 EACH ID FOR 122 00 

50/100 GOLD 

STANDARD S-1O0 CONNECTOR 
125- SPACING GOLD PLATED 
PC MOUNT 
». 75 EACH 10 FOR 135.00 



SWITCHES 

MINI-PUSH BUTTON 

SPST MOMENTARY 

NORMALLY OPEN 
1/4 BUSHING 

350 EACH 
10 FOR $3 25 
100 FOR $30 00 
SPECIFY COLOR 

RED BLACK WHITE. 
GREEN. YELLOW. 

KEY SWITCH,^ 

SPST jMt 

4 AMPS @ 125 VAC *j9f 
KEY REMOVES BOTH r^ 

POSITIONS m 



S3. 51, E* 



f! 



LIGHTED 
, PUSH BUTTON 

'"RED LIGHTED 120 VAC 
10 AMP SPST 

POWER PRINTED ON 
FACE MOUNTS IN 
?,<8- SQUARE HOLE 

51.50 EA 10 FOR 513 50 



FREE! FREE! FREE! SEND FOR 



48 PAGE CATALOG FREE! FREE! FREE! 



BCD DIP SWITCH 

10 POSITION ROTARY , . 

SCREWDRIVER ADJUST. t~ 51 
FITS 6 PIN DIP Kit F 



KEY 
ASSEMBLY 

5 KEY 



CONTAINS 5 SINGLE- POLE 

NORMALLY OPEN SWITCHES 

MEASURES 3 3/4" LONG 

6 KEY 

St. 25 
EACH 

CONTAINS 6-SINGLE-POLE 

NORMALLY OPEN SWITCHES 

MEASURES 4 1/4" LONG 



TRANSISTORS 



2HTM 

2N2222A 

PN2222 

2M2-904 

2N290* 

2N29DT 



5 for J1-00 
A lor 11.00 

a tor Si. GO 
4 lor 41-00 
4 for (1.00 
4 lor 11-00 



LINE CORDS 



TWO WIRE 

E' IBga TWO WIRE 
3 FOR 51.00 

THREE WIRE 

IS INCH lUiji THREE WIRE 

2 lor 51.00 

a FOOT l&ga THREE WIRE 
52.00 EACH 



SOLID STATE 
RELAYS 

2 AMP 

MOTOROLA 
-MP 12002 
RATED 
CONTROL- 3 6 6VDC 
LOAO- I20VAC 2 AMPS 
I T L COMPATIBLE 
SIZE X t . ', . THIGH 
53.50 EACH 10 FOR 532 00 



2K 10 TURN 

MULTI-TURN POT 

<> SPECTROL 
«MQD 534-7161 
SSOO EACH 



f« 



ROTARY 

SWITCH 

1POLE 

ePosmoN 

1 .■':■■. .. m~ HIGH 
75* EACH I0TM56O3 




RELAYS 

MINIATURE 
6 VDC RELAY 

5=5=3- SUPER SMALL 
'&-* SPDT RELAY. 
GOLD COBALT 
CONTACTS 
RATED 1 AMP AT 30 VDC. 
HIGHLY SENSITIVE. TTL 
DIRECT DRIVE POSSIBLE. 
OPERATES FROM 4 3 TO 
6 V COIL RES 220 OHM. 

I 3/ IS" • 13/32" ■ 7/16" 

AROMAT a RSD-SV 

51.50 EACH >0 FOR 513 SO 



13 VDC RELAY 

CONTACT SPNC 
10 AMP t^ 120 VAC 
ENERGIZE COIL TO 
OPEN CONTACT 
COIL 13 VOC 850 OHMS 
SPECIAL PRICE 51.00 EACH 



POWER SUPPLY W/ PRE-AMP 




THIS SUPPLY WA$ USED TO POWER 

AN *TRAGK'CA5S£TTEUNIT IT 

WILL SUPPLY APPROX 1 Si VOC AND 

INCLUDES A SMALL PRE-AMP TO 

BOOST SIGNAL LEVEL 

RCA PLUGS FOB LINE IN/OUT 



4 PDT RELAY 

* 14 pin itvl* 

• .:. imp conllCll 
- 24 veil d c or 

i£0 von a c coil 
■ Used bui luiit icstet; 
SI. 70 EACH 
specify coil voltage 
LARGE QUANTITIES AVAILABLE 
SOCKETS fOfl RELAY «W *»cri 



COMPUTER 
GRADE 



CAPACITORS 

2,000 mid. 200 VDC 
I3.'4"DIA 5'HIOH 52.0 

3,600 mid, 40 VDC 

I ;i 3 [HA '33/4~H!GH 51-0 

6,400 mtd. 60 VDC 

1 3/9" DIA ■ 4 1/4" HIGH $2.5 

21.000 mid. 50 VDC 

7 1/2" DM - 5" HIGH 54. 

22.000 mid. 40 VDC 

2"DI* • 6-HIGH S3.0 

31,000 mlrJ. 15 VDC 

13/4' DIA • 4" HIGH $2.5 

44,000 mid. 35 VDC 

2" DIA - 5" HIGH! S4.0 

72,000 raid. 1S VDC 

2" DIA ' 4 3/0" HIGH 53.5 

185,000 mtd. 6 VDC 

21/rOIA 41/2"HIGH S1.5 



CLAMM TO rjT CAFACSTORS »* •» 



100K linear tape 

2" LONG 

1 5'0" TRAVEL 75« EACH 

500 K linear taper 

2 7/8" LONG 

1 3/4" TRAVEL 75* EACH 

DUAL 100K audio taper 

3 1/2™ LONG 

2 1/2- TRAVEL 51,50 EACH 



ff 



CRYSTALS 

CASE STYLE HC33/U 
" COLOflRURST 
3579 545 KC 



2 MHZ 
53.50 EACH j $1.00 EACH 



METAL OXIDEj 
VARISTOR 

G£ * V62ZA12 
50 VOLTS, NOMINAL DC 
VOLTAGE 54" DIAMETER. | 
2 FOR 11-50 



MINIATURE TOGGLE 

ALL ARE RATED 5 AMPS 

S-PaD.T. 

(on -on) r 

PC STYLE jL 

NQN-THREADEQll 

BUSHING mrirl 

TSC EACH I '\ 

TO FOR S- DO fTff" 



S.P.DX 
(on-off~on) I 

Ni.,', -••p.i ahi r:T 
SUSHiNG §§i 

PC STtLE W§ 
T5* EACH JYi 

10 FOR SJ 00 "J 




PC LUCS 

TWREADetJ | 

BUSHING 

si :■; each ' 

ID FQFl %900\i 
iMron S80M 



SWITCHES 

125 VAC 

S.PaO.T. 

(on-off-onj^ 

SOLDER LUG 
TERMINALS 

11 00 EACH 
10' FOR 19 00 
100 FOR S» 00 

O4P.DX 
(On-Oi>) 

SOLDER LUG , 
TERMINALS 

12 00 EACH 

10 FOB *I9 CO ' 

100. FOR tiBOOti 



L.E.D.'S 

STANDARD JUMBO 
DIFFUSED a 

RED 10 FOR 51.50 M 
GBEEW 10 FOB 52.00 P 
YELLOW 10 FOR 52.00 



FLASHER LED 

S VOLT OPERATION 

RED JUMBO SUt j 
51.00 EACH 

BIPOLAR LED 

2 FOR SI 70 

SUB MINI LED ' 



079' • 098 

BED 10 FOR 51.00 

200 FOR 518 00 

GREEAI 10 FOR 51.50 

LED HOLDERS 
TWO PIECE HOLDER 

FOP JUMBO LED 
10FORS5* 200 FOR 510 00 



'eg 



PHOTO-FLASH 
CAPACITORS 

35 MFD 330 VOLT 



&r 



1" * 5/8" DIA 
4S* EACH... 
10 FOR 54 00 1£_J 

170 MFD 330 VOLT 

1 1/1- " 7/5" 

2FOB*1.S0 10 FOR 57 00 

7 



750 MFD 330 VOLT 

1 1 f4" DIA 

10FOHS11 00 



2" HIGH 
51 25 EACH 



TOLL FREE ORDERS ONLY 

i BOP 826.5432 

(ORDERONLV) 

(IN CALIFORNIA 1 -800-258-6666 1 

ALASKA HAWAII. 

,ii-: INF iii-'Mnin ifv 

[2131 380 S000 



■ALL ELGCTROMCS CORP." 



90SS Vermont Ave po BOX JO40b Los Angeles. Calif 90006 



QUANTITIES LIMITED 
MINIMUM ORDER S10 00 
LISA 52 50 SHIPPING 
FOREIGN ORDERS 

INCLUDE SUFFICIENT 

SHIPPING 
CALIF HES ADD 6 1 2 
NO CO D' 



CIRCLE 12 ON FREE INFORMATION CARD 



C 
Z 

m 

to 

00 

S 

103 



ELECTRONIC KITS 
; ROM HAL-TRONIX 

2304 mh; oown converters, tunes in on 
channels 2 to 7 on your own home t.v. has 
frequency range from 2000 mhz to 2500 
mhz. easy to construct and comes com- 
plete with all parts including a die-cast 
alum case and coax fittings. require a 

VARIABLE POWER SUPLV AND ANTENNA (Anlenna 
can be a dish type or coffee can type depending on (he 
signal strenglh in your area.) 
2304 MOD 1 (Basic kh) S19.95 

i I 1 '■ "■ ease .', ' '' ~.n','i 

2304 MOD 2 (Basic Pre-amp) S29.95 

2304 MOD 3 (Hi-Gain Pre-amp) S39.9S 

(JnclucJps case & (illingfrr 

POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE. COMES COMPLETE WITH ALL PARTS. 
CASE. TRANSFORMER, ANTENNA SWITCH AND 
CONNECTORS (Kit) S24.95 

Assembled $34.95 

Slotted Microwave Antenna For Above 
Downverlers S39.95 

PREAMPLIFIERS 
HAL PA-19— 1.5 mruj to 150 mta. I3db gain operates 
on 8 to 1fl volts at 10ma. Complete unit S8.95. 
HAL PA-1 .4—3 mhz to 1 .4 ghj, 10 to 12 db.gairi op- 
erates on & to IS volts at 1 ma. Complele ynil 51 2.95. 
(The above units ate ideal lor receivers, counters, elc.) 

16 LINE TOUCH TONE DECODE KIT WITH P.C. 

BOARD AND PARTS S69.95 

12 LINE TOUCH TONE DECODER KIT WITH P.C. 

BOARD AND PARTS S39.95 

16 LINE ENCODER KIT. COMPLETE WITH CASE. 

PAD AND COMPONENTS S39.95 

12 LINE ENCODER KIT. COMPLETE WITH CASE, 
PAD AND COMPONENTS S29.95 

Complete Sets of P.C. Boards Available For: Unicorn 
Robot Project and Heart-A-Matic Project. 
MANY. MANY OTHER KITS AVAILABLE 

**Nl X MM lUTO =■ T, f. M ! :■■ M- : : !*■. : - i - A Ih^f Art :■!■:■ 
HAL-TiWNIl pAducii. T* *i* ti|f f*w«. 1-ltUH ITil 



« 



Hal-Tronix 

P.O. Box 1101 



SHIPPLHG 
WFDAMATlOH. 



C-"DLH* ■OVCPI JHW "ILL DC Shipped postpaid except 
rj.N I n u 5 -riMlNl *ppni5N*L CH*FiaT 3- i*H E IIDUFSTXD 
&M0H0tnji,C5S (jlati ;:-, :■: ■■•\.~ t\r,i ::■:; i.ijce iEPinok 

AL %i ia FOH HftKPLING anU MAILING CH*fSCX 5 
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P E FIS Q N A L D E FE NS E A N D PR. O PERTY PROTECTION 
-J UTILIZE SPACE AGE TECHNOLOGY. 
II CAUTION THESE DEVICES CAN 8E HAZARDOUS AND MAY SOON 

WBE ILLEGAL 
POCKET PAIN FIELD GENERATOR — IPGS0 

■ Assembled $59 50 

i, IPGS Plans $7.00 IPG5K Kit/Plans S3950 

• P HASOR PAI N FIELD CROWD CONTROLLER — PPF1 

t Assembled S250 00 

A PPF1 Plans SfS.DO PPF1K.... Kit/Plans.... S1 75.00 

il BLASTER— Provides a plasma discharge capable ni puncturing 

I a can. 
BLS10 Assembled $79 50 
BLS1 Plans S10.00 BLS1K Kir/Plans $59.50 
SHOCKER/PARALYZING OEVICE - Very intimidaltno ant) 
effective. 
SHG60 Assembled $9950 
SHG6 Plan s . . 110.00 SHG6 Kit/Plans S79.50 



NRUBY LASER RAY GUN - Intense visible red beam bumsand 
_ welds harries! of melals MAY BE HAZAHDOUS. 
RUB3A/I Parts Available lor Completing Dev(ceS15 00 
CARBON DIOXIDE BURNING, CUTTING LASER - Pro- 

c duces a continuous Peam of riigri energy MAY BE HAZARDOUS. 
LC5. All Paris Available tor Completing Device $15 00 
VISIBLE LASER LIGHT GUN - produces intense red oeam lor 

I sighting, spotting, etc Hand held complete. 
i LGU3..Plan$ $10 00 (Kit * Assembled Units Available) 
Ifi PULSED LASER RIFLE - Produces 1530 wan infra-red 
pulses at 200-2000 per sec 
LRG3 All Paris a Diodes Available $10 00 
BEGINNERS LOW POWER VISIBLE LASER -Choice Of 
red. yellow, g teen - provides an excellent source of monochromatic 
light 
LHC2 Plans 55.00 LKCZK Kil $29.50 
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■ SNOOPER PHON E - Mows user lo call his premises and listen 

^ i n wilhou I phone ever ringing . 

: SNP20 Assembled $89.50 

3 SNP2 Plans $9.00 SNP2K....PIans/Kil ..$59 50 

LONG RANGE WIRELESS MIKE - Miniature device clearly 
transmits well over one mile. Super sensitive, powerlul. 

MFT1 . ..Plans S7.00 MFT1K Plans/Kil. ...$39.50 

WlHEtESS TELEPHONE TRANSMITTER - Transmits both 
sides ol phone conversation over one mile, shuts oil automatically 
VWPMs Plans... $8.00 VWPM5K. Plans/Kit... $34. 50 
TALK & TELL AUTOMATIC TELEPHONE RECORDING 
DEVtCE — Great for monitoring telephone use. 

TAT20 Assembled $24 50 

TAT2 Pla ns. . . $5,00 TAT2K. .Plans/Kit. ..S14J0 



i 
I 



Our phone is open for orders anytime. Technicians are available 9- 11 
a.m , Mon-Thurs lor those needing assistance or information. Send 
for Iree catalog of hundreds more similar devices Send check cash 
MO. V.sa. MC. COD to: INFORMATION UNLIMITED 

OEPfRB.PQ Box 716 Amherst N H 03031 Tel 603.673-4730 



4BK computer US5380.00 and hundreds Apple- 
compatible softwares. Details USS1.00. RELIANT 
PO Box 33610. Sheungwan. Hongkong. 

E-Z learn security-alarm systems— business 
terrific. Informalion 2.00. SECURITY, PO Box 
1456-E, Grand Rapids. Ml 49501. 

64K 6502 Z80 dual processor computer 
USS420.00. Hundreds Apple-compatible softwares. 
Details USS1.00. RELIANT, PO Box 33610, 
Sheungwan. Hongkong. 

YOUR own radio station! AM, FM. cable, licensed, 
unlicensed, transmitter kits! Write: BROADCAST- 
ING, Box 13Q-F6. Paradise. CA 95969. 

VIDEO game repair business. Start your own. Infor- 
mation parts list S5.00. BEST ELECTRONICS, 
4440 Sheena, Phoenix. AZ 85032. 

TECHNICAL writers make big money... writing 
short sentences! Free details: TEK PUBS, Box 

2458-E. Oroville. CA 95965. 



EDUCATION & INSTRUCTION 

EARN your university degree through evaluation 
assessment, of existing education, experience. 
achievements. Call, (614, 863-1791. or write, AS- 
SESSMENT, Box 13130R, Columbus, OH 43213. 

FCC general radiotelephone license. Home 
study. Fast, inexpensive! Free details. COMMAND, 
D-91 . Box 2223. San Francisco. CA 94126. 

E-Z learn security-alarm systems. Employ- 
ment — business terrfic. Information $2,00. SE- 
CURITY, PO Box 1456-SW Grand Rapids. Ml 

49501, 



LEARN HOW TO USE A COMPUTER 

Train at tinme in spare time! Computer program- 
ming .. .computer applications. . .computer games! 
No previous experience needed! Now you can 
learn it alt! learn how lo use dilferent pro- 
grams.. .budgeting, bookkeeping, expenses, In- 
- vestments, interest, taxes, shopping lists, 
*m vacation planning, addresses, phone num- 
bers. ..even foreign languages and graphics. 
^^^^" Everything explained in easy-to-understand 
^^^^M language with slep-by-step directions. "* 
ICS COMPUTER TRAINING, Ospt.DEOHScranlon, PA 18515 




WANTED 



WANTED: Old Western Electric & RCA tubes, 
speakers, amps. Mcintosh. Marantz, tube amps, 
old Thorens. JBL, Altec, Garrard. (713) 728-4343, 
MAURY CORB, 11122 Atwell. Houston. TX 77096. 

INVENTIONS, ideas, new products wanted lor pre- 
sentation to industry and exhibition at nalional tech- 
nology exposition. Call 1-800-528-6050. Arizona 
1-800-352-0458. X831. 

HALLICRAFTERS S-40, S-52, S-77. Any con- 
dition. Paying S20.00-S40.00 each. FALA ELEC- 
TFIONICS, Box 04134-2, MilwauKee. Wl 53204. 

HEATHKIT IG 102 RF generator. Write: LPH, Box 
35S1. Ontario. CA 91761. 

START MAKING 

MONEY IN 

COMPUTER REPAIR 

Train at home in spare time. No pre- 
vious experience needed. Experts 
show you what Ed do, tow to do it! 
Even beginners can I earn how to 
repair small computers. Everything 
explained in easy-lo-understand lan- 
guage- You learn by doing with tools 
and materials included in your course. 
Easy home-study plan shows how you 
can get \n on ground floor of this fast- 
growing business, 

MAIL COUPON TODAY! 
■ There's no obligation 
_ andjto salesman will call. 

SCHOOL OF COMPUTER REPAID, Dept. OE054~I 

I Scrantori. Pennsylvania 18515 

I want to flat Into computer repair. Rush me free lads and | 

color brochure. ■ 

J* 
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THE BEST PLACE to BUY. SELL or 
TRADE NEW ind USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 

BOX 1 1 II -E ■ P1ACENTI A. CA tlHO 

(7141*31-7711 

join Thouimds of Readers Nationwide 

Every Month 

ONE YEAR U.S. SUBSCRIPTIONS 

$7,00 - 3rd Clui • 512.30 . 1st Ctut 

fift 523.00 - Liletime - 3rd Cltu 2 
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MAJi GEAR 
CQHFVT1IU 

SOFT Vr AM 

$CJ.HMlAt ■ OPTICS 

TEXT tOL'ir-MC NT 

MICROWAVE 



Aiii.i;: vi-jal 
HEW PKOOUCTI 
COHFOWEHTl ■ KITS 
ANTIQUE ELECT. 
nM.PCATlOt*l 
PLUft ' SCRViCCI 



CB EQUIPMENT 



PALO MAR; Pride electronics— exclusive repair fa- 
cility. Service — update— improvements on these 
and similar equipment. PALOMAR-PRIDE RE- 
PAIR, 1320 Grand, San Marcos, CA 92069 (619) 
744-0720. 



mi'/iiioiitirfiiihire 



Increase channels, range, privacy! We specialize 
in frequency expanders, speech processors, FM 
converters. PLL & slider tricks, how-to books, 
plans, kits. Expert mail-in repairs & conversions 
16-page catalog $2. 



CBC INTERNATIONAL. P.O. BOX 31500HE, 
PHOENIX. AZ 85046 (602) 996-8700 



TI-99/4A SOFTWARE 

TI-S9 4A owners. Get your free catalog of new. ex- 
citing, low cost software. DYNA, Box 690. 
Hicksville. NY 11801, 



SCANNERS 



SCANNERS— discount prices Bearcat BC-100 
S279.99; Bearcat 210XL S214 99; Bearcat 300 

S335.99: Regency MX3000 S186.99; J1L SX100 
S138.99; JIL SX200 S269.99; Bearcat 20 20 
S27S.99: Spectrum radar detector $214.99: plus 
S3. 00 shipping. Free discount catalog. Lowest 
prices anywhere on scanners, radar detectors, ma- 
rine radios, two-way accessories. SCANNER 
WORLD, 10-RE New Scotland, Albany, NY 12208 
(518)436-9606. 



REEL-TO-REEL TAPES 

AMPEX professional series open reel tape. 1800-Or 
2400-feet on 7-ineh reels, used once. Case of 40, 
S45.00, 1014 x 3600 feet and cassettes available. 
MasterCard Visa VALTECH ELECTRONICS, Box 
6-RE, Richboro, PA 18954 (215) 322-4S66. 



HOME ROBOTS 



WORLD'S largest supplier of home robot kits/ 
parts. Build your own. Computerized kits, parts, 

and publications. Catalog S5.00. Design handbook 
S15.00. Complete kits 5129.95. ROBOT SHOP, 
Dept. 10. PO Box 582, El Toro. CA 92630. 



SINE WAVE PPROBLEMS? 

MANUAL includes trouble shooting, alignment., an- 
tenna hookup, improvements, theory. S8.00. 
SIGNAL, Box 2512-R, Culver City. CA 90231 . 



SPECIAL TEST EQUIPMENT 

WOULD you like an easier way to fix stereos and 
sound systems? One technician did. He de- 
veloped Ihe Fasttest, saving many hours of bench 
lime. You, too. can build the Fasttest from easily 
obtainable parts and save yourself thousands ot 
dollars a year in lime. Nothing like it. You can tesl 
stereo receivers, amplifiers, preamplifiers, record 
changers, turntables, tape decks, tape players, 
speakers, and microphones. Build your Fasttest 
from easily followed instructions. Set of plans only 
S9.9S prepaid. Send today to ORURY ELEC- 
TRONICS, 9847 St. Charles Road, St. Ann. MO 
63074. 
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MAKE RADIO SHACK YOUR PARTS PLACE 



Low Prices! 



First Quality! 



No Mail Order Hassles! 



Power Transformers 

120V AC Primaries 



Type 


Vol1s 


Cgrreal 


(^; No 


Each 


Mini 


6,3 


300 ~iA 


273-'.38J 


2.59 


Mini 


12.6 


300 mA 


£73-1385 


2,79 


Mini 


25.2 


300 mA 


273-1386 


2.99 


Mini 


12.SCT 


450 mA 


273-1365 


3.59 


Mini 


25 ? CT 


450 mA 


273-1366 


3.99 


Std. 


6.3 


1 2 A 


373.050 


3 79 


Sid. 


12.6 CT 


1.2A 


273-1505 


3.99 


Sid, 


25.2 


1.2 A 


273- 4E0 


4,39 


H-D 


12.6 CT 


30A 


273-1511 


5.99 


H-D 


25.2 CT 


2.0 A 


273-1512 


6.29 


H-D 


18.0 CT 


2.0 A 


273-1515 


6.99 



Tantalum Capacitors 



> 20% Tolerance 

- Standard IC Pin Spacing 



MP 


WVDC 


Cat. No. 


Each 


1 


35 


272-1432 


49 


0.47 


35 


272-1433 


.49 


1.0 


35 


272-1434 


,49 


2.2 


35 


272-1435 


.59 


10 


16 


272-1436 


.69 


22 


16 


272-1437 


.79 



Ceramic Disc Capacitors 



Low 
As 



39 



,« Pkg. 
Of 2 



tfl\ 



For RF, bypass and coupling. Hi-Q. Moistureproot 
coating. 50 WVDC minimum. 



PF 


Cat No 


Pkg. ol 2 


4.7 


372- ! 20 


.39 


47 


272-121 


.39 


100 


272-123 


.39 


220 


272-124 


.39 


470 


272-125 


.39 



HF 


Cal No. 


Pkg. ol 2 


.001 


272-126 


.39 


,005 


272-130 


.39 


.01 


272-131 


.39 


.05 


272-134 


.49 


.1 


272-135 


.49 



Low-Profile DIP Sockets 

Quality no n-wi eking sockets for PC use. Low- 
resistance contacts. 



Type 


Cat. No. 


Pile* 


8-Pin 


276-1995 


2759 


14-Pin 


276-1999 


2/69 


re-Pin 


276-1996 


2789 




Type 


Cat. No. 


Each 


18-Pin 


276-1992 


.49 


20- Pin 


276-1991 


59 


24-Pin 


276-1989 


.79 


23-Pin 


276-1997 


.89 


40- Pin 


276-1996 


,99 



Dual Switched Filter 
Slashed 51% 

Reg. 7.99 3&8 



< 20-Pin 



MF10. Versatile CMOS building block for active 
filters— eliminates the need for expensive, close- 
tolerance parts. High performance, yet very easy 
to use. Hams— build a CW'SSB audio bandpass 
filter or a RTTY demodulator with a minimum num- 
ber of parts! Center frequencies up to 20 kHz. 
Single or split supply. With data. 
276-2329 Sale 3.88 



SPST DIP Switches 

For digital or low current appiications. Mount in DIP 
sockets or on PC boards Style may vary. 
8-Posltion. Fits 16-pin DIP socket. 

275-1301 1.99 

4-Position. Fits B-pin DIP socket. 

275-1304 1.49 



Computer Connectors 

Repair or make your own RS-232 cables and joy- 
stick extension cords and save! 



Type 


Positions 


Cat. No. 


Each 


ID Card Edge 
ID card Edge 
Card Edge Socket 


34 

50 
44 


276-1564 
276-1566 
276-1551 


4.95 
4.95 
2.99 


Sohderless Sul-D Male 
Sokterless Sut>-D Fern, 


25 
25 


276-1558 

276-1565 


4.89 
4.99 


Solder Sub-D Male 
Solder Sub-D Female 
Hood tor Above 


9 

9 
9 


276-1537 
276-1536 


1.99 
2.49 
1.99 


Solder Sut-0 Male 
Solder Sub-D Female 
Hood lor Above 


15 
15 
15 


276-1527 
276-1523 

276-1529 


2.49 
349 

1.99 


Solder Sub-D Male 

Solder Sub-0 Female 
Hood lor Above 


25 
25 
25 


276-1547 
276-1548 

276-1549 


2.99 
3.99 

1.99 



Communications ICs 



1 /4-Watt, 5% Resistors 

39° Pkg. of 5 




Ohms 


Cat. No. 


10 


271-1301 


100 


271-1311 


150 


271-1312 


220 


271-1313 


270 


271-1314 


330 


271-1315 


470 


271-1317 


1k 


271-1321 


1.8k 


271-1324 


2.2k 


271-1325 


3.3k 


271-1328 


4.7k 


271-1330 


6.8* 


271-1333 



Semiconductor Reference 
Guide 049 

1984 Edition. Cross-ref- 
erence and substitution 
section lists 80.000 
types and low-cost 
Radio Shack replace- 
ments. Data on Shack 
transistors, ICs, SCRs. 
LEDs. diodes, opto de- 
vices. Illustrated. 272 
pages. 276-4007 . 3.49 




Type 


Cal. No. 


Each 


A.YXJ-101SUART 


276-1794 


5.59 


AY-5-81 16 Baud Rate Gen. 


276-1795 


S.95 


XR 2206 AFSK Generator 


276-2336 


5.95 


XR2211 DecoderrPLL 


276-2337 


5.95 


5089 Modem Tone Encoder 


276-1301 


3.99 



Ohms 


Cal. No. 


10k 


275-1335 


15k 


271-1337 


22k 


271-1339 


27k 


271-1340 


33k 


271-1341 


47k 


271-1342 


68k 


271-1345 


100k 


271-1347 


220k 


271-1350 


470k 


271-1354 


1 meg 


271-1356 


10 meg 


271-1365 



Replacement 
Transistors 



Type 


Cat. No. 


Each 


2N3305 PNP 
MPS222A NPN 
PN24S4 NPN 
MPS3904 NPN 

TIP31 NPN 


276-2007 
276-2009 
276-2010 
276-2016 
276-2017 


1.19 
.79 
.89 
.69 
,99 


TIP3055 NPN 
MPS29Q7 PNP 
MJE34 PNP 
2N3Q53 NPN 
MPS3638 PNP 


276-2020 
276-2023 
275-2027 
276-2030 
276-2032 


159 
.79 

1.49 
.89 

.79 


T1P120 NPN 
2N3055 NPN 
MJ2955 PNP 
2N4124 NPN 
2N4401 NPN 


276-2066 

276-2041 
276-2043 
276-2057 
276-2058 


1.29 

1.99 

2.19 

,59 

.59 


MPSA06 NPN 
MPSA13 NPN 

MPSA4I NPN 


276-2059 
276-2060 

276-2061 


.59 
,59 

.69 


MU4B9/1 UJT 


276-2029 


.88 


2S0313 NPN 
2SC945 NPN 

2SCI308 NPN 


276-2046 
276-2051 

276-2855 


1.78 
79 

7.95 


2N381B N-FET 
MPF102 N-FET 


276-2035 
276-2062 


.88 
.99 



4000-Series 
CMOS ICs 

With Pin-Out and Specs 



fffm 



Type 


Cal. No. 


Each 


4001 


276-2401 


.79 


4011 


276-241 1 


.79 


4013 


276-2413 


.99 


4017 


276-2417 


1.49 


4023 


276-2423 


.99 


4049 


276-2449 


.99 


4066 


276-2466 


.99 



TTL Digital ICs 

In Stock at Low Prices! 



Type 


Cat. No. 


Each 


7400 


276-1801 


.59 


7404 


276-1802 


.79 


7408 


276-1822 


.79 


7447 


276-1805 


1.19 


7490 


276-1808 


.89 



Operational Amplifiers flSR 



Type 


Cat, No. 


Each 


741 


(Single) 


276-007 


.79 


MC1458 


(Dual) 


276-038 


.99 


LM324 


(Quad) 


276-1711 


1.29 


TL082 


(Dual) 


276-1715 


1.B9 


TL084 


(Quad) 


276-1714 


2.99 


LM3900 


(Quad) 


276-1713 


1,39 


LM339 


(Quad) 


276-1712 


1.49 



Voltage Regulator ICs 



Type 


Adjustable 


Cat. No. 


Each 


LM723 


to 40 VDC 


276-1 740 


.89 


LM317T 


1 .2 to 37 VDC 


276-1778 


2.79 




Type 


Fixed Output 


Cat. No. 


Each 


7805 


+ 5 VDC 


276-1770 


1.59 


7812 


+ 12 VDC 


276-1771 


1.59 


7815 


+ 15 VDC 


276-1 772 


1.59 


7905 


-5 VDC 


276-1773 


1.59 


7912 


- 1 2 VDC 


276-1774 


1.59 



c 
z 
m 



A DIVISION OF TANDY CORPORATION 



Radio /haek 



OVER 8800 LOCATIONS WORLDWIDE 



Prices apply at participating Radio Shack stores and dealers 
CIRCLE 61 ON FREE INFORMATION CARD 



105 



4164 



64K DYNAMIC 
200 NS 



W* TMIYI2016 



2KX8 STATIC 

200 NS 



1 2101 

5101 

2 102-1 

2102L-4 

2102L-2 

2111 

2112 

2114 

2111-25 

2114L-4 

2114L-3 

2114L-2 

TC5514 

TC5516 

2147 

TMS4044-4 

TMS4044-3 

TMS4044-2 

MK411S 

TMM2016-200 

TMM2016-150 

TMM2016-100 

HM 61 16-4 

HM6116-3 

HMS116-2 

HM6116LP-4 

HM6116LP-3 

HM6116LP-2 

Z-6132 

HM6264 



STATIC RAMS 



25E I 4 
256 I 4 
1024 I 1 
1024 I 1 
1024 1 1 
256x4 
256 I 4 
1 024 1 4 
1024 I 4 
1 024 X 4 
1024(4 
1024 X 4 
1024x4 
2048 X 8 
4096 ■ 1 
4096 1 1 
4096 x 1 
4096 x 1 
1024 x 8 
204S 1 S 
204S x 6 
2048 x 8 
204S x 8 
2048 x 8 
204S x 8 
2048 x 8 
2048 x 8 
2048 X 8 
4096 x 8 
8192x9 



LP Low Power 



(450ns 
[450ns 
(450 ni 
<450ns 
(250m 
(450ns 
(450ns 
(450ns 
(250ns 
(450ns 
(30 Ons 
(200ns 
( 650ns 
(250ns 
(55ns 
(450ns 
(300ns 
(200ns 
(250ns 
(200ns 
(150 ns 
(100 ns 
(200ns 
(150ns 
(120n 
(200ns 
(150ns 
(120ns 
(300ns 
(150ns; 
Qsta 



(cmos) 



(LP) 
(LP) 



(LP> 
(LP) 
(LP) 
(cmos) 

(cmos) 



(cmos) 
(cmos) 
(cmos) 
(cmot)(LP) 
icmoi'KLP) 
(cmos)(LP) 1 
(Qslal) 3 

(cmos) 4 

1 Quasi -Static 



1702 

2709 

2759 

2716 

2716-1 

TM52516 

TMS2716 

TMS2532 

2732 

2732-250 

27 32-2 DO 

2732A-4 

2732A 

2732A-2 

2764 

2764-250 

2764-200 

TMS2564 

MCM68764 

MCM68766 

27129 



EPROMS 




255x9 


(1us) 


4,50 I 


1024 x 9 


(450ns) 


3.95 1 


1 024 X 8 


(450ns) |Sv j 


5.95 1 


2049 xS 


(450ns) (5v) 


3.95 1 


2048 x 8 


(350ns) (5v) 


5.95 1 


2043 x 8 


(450ns) (5¥) 


5.50 1 


2048 x 8 


(450ns) 


7.95 1 


4096 x 8 


(450ns) (5v) 


5.95 1 


4095 X 8 


(450ns) (5v) 


4.95 1 


4095x8 


(250ns) (5v) 


8.95 1 


4096 X 8 


(200ns) (5v) 


11.95 1 


4096 x 8 


(450ns) (5v)(21vPGM) 


6.95 1 


4096 X 8 


(250ns) (5v)(21uPGM) 


9.95 1 


4096x8 


(200ns) (5¥)(21vPGM) 


13.95 1 


8192 x 8 


(450ns) (5v) 


8.95 1 


8192x8 


(250ns) (5v) 


7.95 1 


8192x8 


(200ns) (5v) 


19.95 1 


8192 x B 


(450ns) (5v) 


14.95 I 


8192x8 


(4S0ns) (5»)(24pln) 


39.95 1 


8192 x S 


(350ns) (Sv) (24 plnKpwr dn.) 42.95 I 


15384x8 


(300ns) ■;:-■■■:. 


29.95 1 


Voll Supply 21vPGM Programs 


1 21 Vollsl 



CRYSTALS 



T* * • *HIBH-TKH* * * 
HM6264 



DYNAMIC RAMS 



TMS4027 

UPD411 

MM5280 

MK4108 
I MM5298 
14116-300 
I 4116-250 
I 4116-200 
I 4116-150 
14116-120 
I 2118 
] MX 4332 
I 4164-200 
14164-150 
I MCM6665 

TMS4164-15 



4096 I 1 

4096 X 1 

409G x 1 

6192 X 1 

8192 x 1 

16384 x 1 

16384 x 1 

16384 x 1 

16384 x 1 

16384 X 1 

16384 x 1 

32768 X 1 

65S36 x 1 

65536 X 1 

65536 t 1 

65536 X 1 



(250ns) 
(300n») 
(300ns) 
(200ns) 
(250ns) 
(300ns) 
(250ns) 
(200ni) 
I 1 50i-.ii 

(120 ns) 
(150ns) (5*) 
(200ns) 
(200ns) (5v) 
(150ns) (5v) 
(200ns) (5v) 
(150ns) (5v) 



1.99 
3.00 
3.00 
1.95 
1.85 
8/11.75 
8/7.95 
8/12.95 
B/14.95 
9/29.95 
4.95 
9.95 
5.95 I 
6.95 ] 
8.95 J 
8.95 I 



5V single 5 voll supply 



HITACHI 

8K x 8 STATIC RAM 

•Fast — 150ns ■ +5V Supply 
■ 28 Pin— Compatible w/2764 EPROM 
• Low Power CMOS (TTL Compatible) 
200 mW Operation/. 01 mW Standby (LP) 

HM6264P-15 *39.95 HM6264LP-15 &49.9S 

L* • * • SPOTUBHT • • • *J 



Computer managed inuentory 
- ulrtuaiig no bach orders! 
very comi.eu.iue prices! 
Friendly staff! 

Fast seruice — most orders 
snipped within 24 hours! 



r 6800 1 


1 G8000 


49.95 1 


6800 


2,95 1 


1 6802 


7.95 1 


16803 


19.95 1 


1 6S0S 


13.90 1 


1 6B09E 


14.95 1 


1 6809 


11.95 1 


1 G910 


2.95 1 


I 6920 


4.35 1 


1 6821 


2.95 1 


I 6929 


14.95 1 


I 6840 


12.9sl 


16843 


34.95 1 


1 6844 


25.95 1 


1 6845 


14.95 1 


1 6847 


11.95 1 


1 6850 


3.25 1 


1 G652 


5 75 1 


1 6860 


7.95 1 


1 6875 


6.95 1 


16880 


2.25 1 


IB883 


22.95 1 


1 68047 


24.95 1 


1 68488 


19.95 1 


6 BOO - 


1MHZ 


1 68800 


10.95 J 


1 6BB02 


22.25 1 


1 69B09E 


29.95 I 


1 68B09 


29.95 1 


1 68B10 


6.95 1 


1 68B21 


6.95 1 


1 68B40 


19.95 I 


1 68B45 


19.95 I 


1 6SB50 


5.95 I 


I GBBOO 


- 2 MHZ J 



r 6500 ^ 


1 


MHZ 




6502 




4.95 


6504 




S.95 


8505 




3.95 


6507 




9.95 


6520 




1.35 


6522 




6.95 


6532 




9.95 


6545 




22 .SO 


6551 




11.85 


2 Ml 




6502A 




6.95 


6522A 




9.95 


6532A 




11.95 


6545A 




27.95 


6551A 




11.95 


3 MHZ 




L6502B 




9.95, 



DISC 
I CONTROLLERS I 



8000 ^ 


B035 


5.95 


8039 


5.95 


INS-806O 


17.95 


1NS-8073 


49.95 


8080 


3.95 


8085 


4 95 


808 S A -2 


1 1 .95 


8086 


24.95 


8087 


CALL 


8088 


29.95 


8089 


89.95 


8155 


6.95 


8155-2 


7.95 


B156 


6.9S 


8185 


29.95 


B1S5-2 


39,95 


B741 


29 9.5 


B748 


24.95 


L B755 


24.95J 



8200 



1771 
1791 
1793 
1795 
1797 
2791 
2793 
2795 
2797 
6843 
8272 
UPD765 
MB 3 3 75 
MBB677 
1691 
L.2143 



16.951 

24.95 

25.95 I 

29.95 I 

49.95 I 

54.95 

54.95 I 

59.95 

59.95 

34.95 

39.95 

39.95 

29.95 

34.95 

17.95 

1B.9Sj 



r CRT 




CONTROLLERS 


6845 


14.95 


68B45 


19.95 


HD46505SP 


15.95 


6847 


11. 9S 


MC1372 


6.95 


68047 


24.9S 


8275 


29.95 


7220 


99.95 


CRT5027 


19.95 


CHT5037 


24.95 


TMS9918A 


39.95 


-DPS 350 


49.95,, 



8202 


24.95 


8203 


39.95 


8205 


3.50 


8212 


1.90 


8214 


3.85 


8216 


1.75 


B224 


2.25 


9226 


1.80 


B228 


3.49 


B237 


19.95 


8237-5 


21,95 


8239 


4.49 


8243 


4.45 


8250 


(0.95 


8251 


4.49 


8253 


6.95 


B253-5 


7.95 


8255 


4.49 


B255-5 


5.25 


8257 


7.95 


B257-5 


3 95 


8259 


6.90 


8259-5 


7.50 


8271 


79.95 


8272 


39.95 


8275 


29.95 


6279 


8.95 


8279-5 


10.00 


8282 


6.50 


B2S3 


6.50 


9284 


5.50 


B286 


6.50 


8287 


6.50 


82BB 


25.00 


£299 


49.95, 



Z-80 




2.5 Mhz 


ZBO-CPU 


3.95 I 


Z80-CTC 


3.95 I 


ZBO-DART 


10.95 


Z80-DMA 


14.95 I 


Z8Q-PIO 


3.95 


Z80-SIO/0 


11.95 I 


Z80-SIO/1 


11.95 


Z80-SIO/2 


1 1 .95 I 


Z80-S1O/9 


11.95 


4.0 Mhz 


zaoA-cpu 


4.49 


zboa-ctc 


4.95 


Z90A-DART 


9.95 


ZBOA-PMA 


12.95 


Z80A-PIO 


4 49 


Z80A-SIO/0 


12.95 


Z80A-SIO/1 


12 95 


Z80A-SIO/2 


12.95 


Z80A-S1O/9 


12.95 


6.0 Mh 


Z 


Z BOB- CPU 


9,95 


Z90B-CTC 


12.95 


Z80B-PIO 


12.95 


ZBOB-DAHT 


19.95 


ZSOB-SIO/2 


39.95 


ZILOG 


Z6132 


34.95 


LZS671 


3 9. 95 J 



| 32.768 khi 

1.0 mhi 

1.8432 

2-0 

2.097152 

2.4576 

3.2768 

3.579545 

4.0 

5.0 

5.0688 

5. 185 

5.7143 

6.0 

6.144 

6.5536 

8.0 
I 10.0 
10.738635 
14.31818 
15.0 
16.0 
17.430 
18.0 
18.432 
20.0 
22.1184 
L.32.0 



UARTS 
I AY3-1014 

AY5-1013 

AY3-101S 

PT1472 

TR1602 

2350 

2551 

IM6402 
| IMii--.il.- 

1NS8250 

GENERATORS 
BIT-RATE 



| MC14411 
BR 1941 

I 4702 
COM5016 
COM811G 
MM5307 



11.95 
11.95 I 
12 95 
16.95 
10.95 
10.95 



FUNCTION 

MC4024 3.95 I 

LM566 1.49 1 

XR2206 3.75 

l8038 3.95J 



r MISC 




UPD72Q1 


29.95 I 


TMS99532 


29.95 I 


ULN2003 


2.49 I 


3242 


7.95 I 


3341 


4 95 I 


MC3470 


4.95 1 


MC3460 


9.00 1 


11C90 


13.95 1 


9SH90 


7.95 1 


2513-001 UP 


9.9SI 


^513-002 LOW 


9.9SJ 



CLOCK 
CIRCUITS 

MM5314 4. 

MM5369 3, 

MM5375 4. 

MMS8167 12. 

MM58174 11. 

-MSM5832 3. 



KEYBOARD 
CHIPS 

AY5-2376 11.95 1 

AYS-3600 11.95 

LaY5-3600 PRO 11.95J 





CMOS 




4000 


.29 


4526 


1.19 


4001 


.25 


4531 


.95 


4002 


-25 


4532 


1.95 


4006 


.89 


4538 


1.95 


4007 


.29 


4539 


1.95 


4008 


.95 


4541 


2.64 


4009 


.39 


4543 


1.19 


4010 


.45 


4553 


5.79 


4011 


.25 


4555 


.95 


4012 


.25 


4556 


.95 


4013 


3B 


45B1 


1.95 


4014 


.79 


4582 


1.95 


4015 


.39 


45B4 


.75 


4016 


.39 


4595 


.75 


4017 


.69 


4702 


12.95 


4018 


.79 


74 COO 


.35 


4019 


.39 


74C02 


.35 


4020 


.75 


74C04 


.35 


4021 


.79 


74C08 


.35 


4022 


.79 


74C10 


.35 


4023 


.29 


74C14 


.59 


4024 


,55 


74C20 


.35 


4025 


.29 


74C30 


.35 


4025 


1.65 


74C32 


.39 


4027 


.45 


74C42 


1.29 


402B 


.69 


74C4B 


1.99 


4029 


.79 


74071 


.65 


4030 


.39 


74C74 


.55 


4034 


1.95 


74C76 


.80 


4035 


.85 


74C83 


1.95 


4040 


.75 


74C85 


1.95 


4041 


.75 


74C96 


.39 


4042 


.59 


74C89 


4.50 


4043 


.95 


74C90 


1.19 


4044 


.79 


74C93 


1.75 


4045 


.85 


74C9S 


.99 


4047 


.95 


74C107 


.99 


4049 


,35 


74C1SO 


5.75 


4050 


.35 


74C151 


2.25 


4051 


.79 


74C154 


3.25 


4053 


.79 


74C157 


1,75 


4060 


.89 


74C160 


1.19 


4066 


.39 


74C1S1 


1.19 


4069 


.39 


74C162 


1.19 


4069 


.29 


74C163 


1.19 


4070 


.35 


74C164 


1.39 


4071 


.29 


74C165 


2.00 


4072 


.29 


74C173 


.79 


4073 


.29 


74C174 


1.19 


4075 


.29 


74C175 


1.19 


4076 


.79 


74C192 


1.49 


4078 


.29 


74C193 


1.49 


4031 


.29 


74C19S 


1.39 


4082 


.29 


74C200 


5.75 


4085 


.95 


74C221 


1.75 


4066 


.95 


74 C 244 


2.25 


4093 


.49 


74C373 


2.45 


4098 


2.49 


74C374 


2.45 


4099 


1.95 


74C901 


.39 


1 4409 


12.95 


74C902 


.85 


14410 


12.95 


74C903 


-85 


14411 


11.95 


74C905 


1095 


14412 


12.95 


74C906 


.95 


14419 


7.95 


74C907 


1.00 


14433 


14.95 


74C908 


2.00 


4502 


.95 


74 C 909 


2.75 


4503 


.65 


74C910 


9.95 


450B 


1.9S 


74C911 


8.95 


4510 


.85 


74C912 


8.95 


4511 


.85 


74C914 


1.95 


4512 


.85 


74C915 


1.19 


4514 


1.25 


74C918 


2.75 


4515 


1.79 


74C920 


17.95 


4516 


1.55 


74C921 


15.95 


4518 


.89 


74C922 


4.49 


4519 


.39 


74C923 


4.95 


14520 


.79 


74C925 


5.95 


4522 


1.25 


74C926 


7.95 


14526 


1.25 


74C92B 


7.95 


L.4527 


1.95 


74C929 


19,95, 
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JDR Microdevices 

1224 S. Bascom Avenue, San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 

® Copyright 1984 JDR Mlcrodeylcee 



VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th., 9-9 Sat 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: Minimum order $10. For shipping and handling include 
52 50 lor UPS Ground una $3.50 lor UPS Air. Order* over 1 lb. and 
loreign orders may require addilional shipping charges — please 
conlacl our tares department (of the amount. CA realdantt must 
Include BS tales ten. Bey Area and LA resldenll Include 6 '/,V prices 
subject to change without notice. We are not responsible lor 
typographical errors. We reierve the right to limit quantities and lo 
substitute manufacturer. All mercnandlie subject lo prior tale. 



CIRCLE 49 ON FREE INFORMATION CARD 



2114 450 NS 8/$995 21 14 25 „ NS B/$1095 



74LS00 



74LS00 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS09 
74LS10 
74LS11 
74LS12 
74LS13 
74LS14 
74LS15 
74LS20 
74 LSI 1 
74LS22 
74LS26 
74LS27 
74LS2S 
74 L 530 
74LS32 
74LS33 
74LS37 
7. US 36 
74LS40 
74LS42 
74LS47 
74LS48 
74LS49 
74LS51 
74LS54 
74LS55 
74LS63 
74LS73 
74LS74 
74LS75 
74LS76 
74LS7B 
74LS83 
74LS85 
74LS86 
74LS90 
74LS91 
74LS92 
74LS93 
74LS95 
74LS96 
74LS107 
74LS109 
74LS112 
74LS113 
74LS114 
74LS122 
74LS123 
74LS124 
74LS12S 
74LS126 
74LS132 
74LS133 
74LS136 
74LS137 
74LS138 
74LS139 
74LS145 
74LS147 
74LS148 
74LS151 
74LS153 
74LS154 
74LS1S5 
74LS156 
74LS157 
74LS15B 
74LS1S0 
74LS161 
74LS1S2 
74LS163 
74LS164 
74 L 51 65 
74LS166 
74LS168 
74LS169 
i 74LS17Q 



74LS173 

74LS174 

74LS175 

74L3181 

74LS189 

74LS190 

74LST91 

74US192 

74LS193 

74LS194 

74LS195 

74LS196 

74LS197 

74LS221 

74LS240 

74LS241 

74LS242 

74LS243 

74LS244 

74LS245 

74LS247 

74LS24S 

74LS249 

74LS251 

74LS253 

74LS257 

74LS258 

74LS259 

74L5260 

74LS266 

74LS273 

74LS275 

74L5279 

74LS280 

74LS283 

74LS290 

74L5293 

74LS29S 

74LS298 

74LS299 

74LS323 

74LS324 

74LS3S2 

V-Il.S3.53 

74LS363 

74LS364 

74LS36S 

74LS366 

74LS367 

74LS368 

74LS373 

74LS374 

74LS375 

74LS377 

74LS37B 

74LS379 

74LS395 

74LS396 

74LS390 

74LS393 

74LS39S 

74LS399 

74 L 54 24 

74LS447 

74LS490 

74LS624 

74LS64D 

74LS645 

74LS669 

74LS669 

74LS670 

74LS674 

74LS692 

74LS6B3 

74LS684 

74LS6B5 

74LS669 

74LSSB9 

B1LS95 

91LS96 

B1LS97 

S1LS9S 

25LS2S21 

2SLS2569 



DIP 
SWITCHES 

1 4 POSITION .85 

Is POSITION 90 

|6 POSITION .90 

|7 POSITION .95 

l8 POSITION .95, 







74S00 






74S00 


32 


74S132 


1.24 


74S225 


7.95 


74S02 


.35 


74S133 


.45 


74S240 


2.20 


74S03 


.35 


74S134 


.50 


74S241 


2.20 


74S04 


.35 


74S135 


.99 


74S244 


2.20 


74 505 


.35 


74S138 


.85 


74S251 


.95 1 


74S08 


.35 


74S139 


.85 


74 S 253 


.95 1 


74S09 


.40 


74S140 


.55 


74S257 


.95 1 


74S10 


.35 


74S151 


.95 


74 S 258 


.95 


74S11 


.35 


74S153 


.95 


745260 


.79 


74S15 


.35 


74S157 


.95 


74S273 


2.45 1 


74S20 


.35 


74S15B 


.95 


745274 


19.95 1 


74S22 


.35 


74S1S1 


1.95 


74S27S 


19.95 


74S30 


.35 


74S162 


1.95 


74S2B0 


1.95 


74S32 


.40 


74S163 


1.95 


74S287 


1.90 


74S37 


.88 


7451GB 


3.95 


74S2BS 


1.90 


74S38 


.85 


74S169 


3.95 


74S289 


5.89 


7JS40 


.35 


74S174 


.95 


745301 


6.95 


74SS1 


.35 


74S175 


.95 


74S373 


2.45 


74SG4 


.40 


745 1S1 


3 95 


745374 


2.45 


74565 


.40 


74S192 


2.95 


74S3S1 


7.95 


74S74 


.50 


745188 


1.95 


74S387 


1.95 


74568 


1.99 


74S189 


5.95 


74S412 


2.98 


74SSG 


.50 


745194 


1.49 


74 5471 


4.95 


74S112 


.50 


74E195 


1.49 


74S472 


4.95 


745113 


.50 


74S19G 


1.49 


74S474 


4.95 


74S114 


.55 


74S197 


1.49 


74S482 


15.25 


74S124 


2.75 


74S201 


6.95 


74 5570 
74S571 


2.95 
2.95J 



VOLTAGE 
REGULATORS 



780 ST 


.75 


7905 T 


.85 


78M05C 


.35 


7908T 


.85 


780 8T 


.75 


791 2 T 


.85 


781 2T 


.75 


791 ST 


.85 


781 5T 


.75 


7924 T 


.85 


7824T 


.75 


7905 K 


1.49 


7805 K 


1.39 


791 2K 


1.49 


781 2K 


1.39 


791 SK 


1.49 


781 5K 


1.39 


7924K 


1.49 


7824 K 


1.39 


79L05 


.79 


78L05 


.69 


79L12 


.79 


78L12 


.69 


79L15 


.79 


7BL15 


.69 


LM323K 


4.95 


78H0SK 


9.95 


UA7SS40 


1.95 


78H12K 


9.95 







C, T TO-220 K 

L TO-92 



TO -3 



BYPASS CAPS 



.01 UFD1SC 

.01 UF MONOLITHIC 

.1 UFDISC 

, .1 UF MONOLIT HIC 

Interface! 

ST26 
8T28 
8T95 
8T96 
8T97 
8T98 
DM8131 

□ P8304 
DS8833 
DSS835 

□ 58636 
DS3837 

LDS8S38 



100 6.00 

-on 12.00 

100,8.00 

100/15.00J 



SOUND CHIPS 

I 76477 3,95 AY3-B910 12.95 I 

7G438 5.95 AT3-8912 12.95 

L 76489 8.95 MC3340 1.49J 



EPROM ERASERS 

0SPECTRONICS 
CORPORATION 



Capacity Intensity 



VISA 



MasterCard . 



PE-14 
PE-14T 
PE-24T 
PL-26ST 
PR-125T 
LpR-320T 



Timer Chip 



(uW/Cm>) 
8,000 

B.000 

9,800 

9,600 

17,000 

17.000 



83.001 
119.00 I 
175.00 I 
255.00 
349.00 
595.00j 



DATA ACQUISITION 

I ADC0800 15.55 DAC0BO6 

ADC0804 3.49 OAC1020 

ADC0809 4.49 DAC1022 

ADC0817 9.95 MC140SLS 

LDAC0800 4.95 MC140SLB 





7400 




7400 


.19 


74123 


.49 1 


7401 


.19 


74125 


.45 1 


7402 


.19 


74126 


.45 1 


7403 


.19 


74132 


.45 1 


7404 


.19 


74136 


.sol 


740 S 


.25 


74143 


4.95 1 


7406 


.29 


74145 


sol 


7407 


.29 


74147 


1.75 1 


740B 


.24 


74148 


1.20 1 


7409 


.19 


74150 


1.35 1 


7410 


.19 


74151 


.55 1 


7411 


.25 


74153 


.55 1 


7413 


.35 


74154 


1.25 1 


7414 


.49 


74155 


.75 1 


7416 


.25 


74157 


.55 1 


7417 


.25 


74159 


1.65 1 


7420 


.19 


74160 


.85 1 


7421 


.35 


74161 


.69 1 


7425 


.29 


74163 


.691 


7427 


.29 


74164 


.85 1 


7430 


.19 


74165 


.85 1 


7432 


.29 


74166 


1.00 1 


7437 


.29 


74167 


2.95 1 


7438 


.29 


74170 


1 . - , L. 1 


7442 


.49 


74173 


.75 1 


7445 


.89 


74174 


.89 1 


7446 


.69 


74175 


.891 


7447 


.89 


74177 


.75 1 


7448 


.69 


74181 


2.25 1 


7451 


.23 


74184 


2.00 1 


7473 


.34 


74185 


2.00 1 


7474 


.33 


74191 


1.15 1 


7475 


,45 


74192 


.79] 


7476 


.35 


74193 


,79 1 


74B2 


.95 


74194 


.85 1 


7483 


.50 


74195 


.951 


7485 


,59 


74197 


.75 1 


7486 


.35 


74199 


1.35 1 


7489 


2.15 


74221 


1.35 I 


7490 


.35 


74246 


1.35 I 


7492 


.50 


74247 


1.25 1 


7493 


.35 


74259 


2.25 1 


7495 


.55 


74273 


1.95 1 


7497 


2.75 


74276 


1.25 1 


74100 


1.75 


74279 


.75 1 


74107 


.30 


74366 


.65 1 


74109 


.45 


74367 


.65 1 


74116 


1.55 


74368 


.65 1 


74121 


.29 


74393 


1.35 1 


74122 


.45 







CONNECTORS 


RS232 Male 


2.50 


RS232 Female 3.25 


RS232 Hood 


1.25 


g-IOOST 


3.95, 




r EXAR 




XR 2206 


3.75 


XR 2207 


3.75 


XR 2208 


3.75 


XR 2211 


5.25 


J(R 2240 


3.25. 




r INTERSIL^ 


ICL7106 


9.95 


ICL7107 


12.95 


ICL7660 


2.95 


ICL8038 


3.95 


1CM7207A 


5.59 


1CM720S 


15.95. 



LINEAR 



RCA 



9000 



9316 
9334 
9368 
9401 
9601 
9602 
L.96S02 



LM301 

LM301H 

LM307 

LM308 

LM30SH 

LM309H 

LM309K 

LM31Q 

LM311 

LM311H 

LM312H 

LM317K 

LM317T 

LM31B 

LM318H 

LM319H 

LM319 

LM320(sec7 

LM322 

LM323K 

LM324 

LM329 

LM331 

1 M33--1 

LM335 

LM336 

LM337K 

LM337T 

LM338K 

LM339 



LM340(scc i 

LM34S 

LM3S0K 

LM350T 

LM3S8 

LM35'J 

LM376 

LM377 

LM378 

LM379 

LM3B0 

LM3B0N-8 

LM381 

LM382 

LM383 

LM3-54 

LM386 

LM387 

LM389 

LM390 

LM392 

LM393 

LM394H 

LM399K 

NE531 

NE5S5 

NE556 

NESSB 

NE561 ; 

NE564 



LM565 


.99 


LM1558H 


3.10 


LM566 


1.49 


LM1B00 


2.37 


LM567 


.89 


LM1912 


8.25 


NE570 


3.9S 


LM1S30 


3.50 


NE571 


2.95 


LM1871 


5.49 


NE59Q 


2.50 


LM1S72 


5.49 


NE592 


2.7S 


LM1877 


3.25 


LM709 


.59 


LM1889 


1.95 


LM710 


.75 


LM1896 


1.75 


LM711 


.79 


ULN2003 


2.49 


i.:-.-. 


.49 


LM2877 


2.05 


LM723H 


.55 


LM287S 


2.25 


LM733 


.99 


LM2900 


.85 


LM741 


.35 


LM2901 


1.00 


LM741N- 


14 .35 


LM3900 


.59 


LM741H 


.40 


LM3905 


1.25 


LM747 


.69 


LM3909 


.98 


LM748 


.59 


LM3911 


2.25 


LM1014 


1.19 


LM3914 


3.95 


LM1303 


1.95 


LM3915 


3.95 


LM1310 


1.49 


LM391G 


3.95 


MC1330 


1.S9 


MC4024 


3.95 


MC1349 


1.99 


MC4044 


4.50 


MC1350 


1.19 


RC4136 


1.25 


MC1358 


1 69 


RC4151 


3.95 


MC1372 


5.95 


LM4250 


1.75 


LM1414 


1.59 


LM4500 


3.25 


LM14S8 


.59 


RC4558 


.69 


LM1488 


.69 


LM130B0 


1.29 


LM1489 


.69 


LM13600 


1.49 


LM1496 


.85 


LM13700 


1.49 



CA 3023 
CA 3039 
CA 3046 
CA 3059 
CA 3060 
CA 3065 
CA 3080 
CA 3081 



TL494 
TL496 
TL497 
75107 
75110 
75150 
7S1S4 
75188 
75189 



CA 3082 


1.65 


CA 3083 


1.55 


CA 3086 


.80 


CA 3089 


2.99 


CA 3096 


3.49 


CA3130 


1.30 


CA3140 


1.15 


CA 3146 


1.85 



Tl 



75365 
75450 
75451 
75452 
75453 
75454 
75491 
75492 
75493 
.89 



Bl FET 



TLD71 
TL072 
TL074 
TL081 
TL082 
TLUGi 



H TO-5 CAN 



TL084 
LF347 
LF3S1 
LF353 
LF3SS 
LF356 
1.40 



CENTRONICS 

I IDCEN36 Ribbon Cable 36 Pin Male 

| IDCEN3SJF Ribbon Cable 36 Pin Female 8.95 I 

| CEN36 SolderCup 36PlnMale 7.95 J 



LED LAMPS 



JUMBO RED 
JUMBO GREEN 
JUMBO YELLOW 
. LED MOUNTING HARDWARE 



LED DISPLAYS 


HP 5092-7760 


.43" 


CC 1.29 


MAN 72 


.3" 


CA .99 


MAN 74 


.3' 


CC .99 


FND-357 [359) 


.375" 


CC 1.25 


FNO-500 (503) 


.5- 


CC 1.49 


i FND-507 (510) 


.5" 


CA 1.49 


'tIL-311 4i7 


.270" 


HEX W/LOGIC 9.95 



IYIIGRODEUICES AT IYIIGROPRIGES 
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16K EPROMS 



ai16 25 o NS 8/$795 



BARGAIN HUNTERS CORNER 

D-SUBMINIATURE 

CONNECTORS 

DB25P 25 PIN male 10/19.95 

DB25S 25 PIN FEMALE 10/24.95 

HOOD25 grey HOOD 10/9.95 

CENTRONICS 
CONNECTORS 

CEN36 36 PIN MALE 5.95 

IC SOCKETS 

14 PIN ST LOW PROFILE 100/7.95 
16 PIN ST LOW PROFILE 100/7.95 

SPECIALS END 5/31/84 



TRANSISTORS 



2N918 

MPS91S 

2N2102 

2N2216 

2N221BA 

2M2219 

2N2219A 

2 N 2222 

PN2222 

MP52369 

2H2464 

2N290S 

2N2907 

PN2907 

2 N 3055 

3055T 

2N3393 

2N3414 

2N35E3 

2N3S6S 

PN356S 

MPS363B 

MPS 3640 

PN3643 

PN3644 

MPS3704 



MPS 3706 

2N3772 

2N3303 

2N3904 

2N390S 

2N4122 

2M4123 

2N4249 

2N4304 

2N4401 

2M402 

2i-|.l-'.03 

2N4BS7 

PN4916 

2 N 5086 

PN5129 

PN5139 

2N5209 

2N602G 

2N6043 

2N604S 

MPS-A05 

MPS-A06 

MPS-ASS 

T1 P29 

TIP31 

TIP32 



IC SOCKETS^ 




1-99 100 


a pin ST 


.13 .11 


14 pin ST 


.15 .12 


16 pin ST 


.17 .13 


18 pin ST 


.20 .18 


20 pin ST 


.29 .27 


22 pin ST 


.30 .27 


24 pin ST 


.30 .27 


26 pin ST 


.40 .32 


40 pin ST 


.49 .39 


64 pin ST 


4.25 call 


ST = SOLDERTAIL 


S pin WW 


.59 .49 


14 pin WW 


.69 .52 


16 pin WW 


.69 .58 


,19 pin WW 


.99 .90 


20 pin WW 


1.09 .98 


22 pin WW 


1.39 1.28 


24 pin WW 


1.49 1.35 


26 pin WW 


1.69 1.49 


40 pin WW 


1.93 1.80 


WW = WIREWRAP 


16plnZ!F 


5.95 call 


24 pin ZIP 


T.95 call 


28pinZIF 


8.95 call 


Z(F=T£XTOOL 


(Zero Insertion Force) 



DISK DRIVES 
TAN DON 

ITM100-1 5V'<FOR1BM)SS/DD 229.001 

ITM100-2 sv ifor ismios/dd 259.00 | 
SHUGART 

| SA 400L SV (40 TRACK) SS/DD 1 99.95 ] 

MPI 

|MP-52 5 V (FOR IBM) DS/DD 249.0C 

NOTE: Please include sufficient amount for 
shipping on above Hems. 



CABINETS FOR 5 1 A" 

DISK DRIVES 
CABINET #1 *29.95 

* DIMENSIONS 8\ x 5'*o X 3'*e" 

* COLOR MATCHES APPLE 

* FITS STANDARD 5Vi" DRIVES, INCL 
SHUGART 

* INCLUDES MOUNTING 
HARDWARE AND FEET 

CABINET #2 *79.00 

* COMPLETE WITH POWER SUPPLY. 
SWITCH, LINE CORD, FUSE & 
STANDARD POWER CONNECTOR 

+ DIMENSIONS: 1T'r x 5M x 3'W 

* +5V @ 1 AMP. *12V @ 1.5 AMP 

* FITS STANDARD 5'/." DRIVES 

* PLEASE SPECIFY GRAY OR TAN 
NOTE: Please include sufficient amount lor 
shipping on above items. 



* computer managed inuantory 
- ulrtuaiiv no bach orders! 

* uery comoetmue prices! 

* Friendly stall! 

* Fast service 

0R0ER TOLL FREE 

800-538-5000 



jiiiiii*4i*w;: 



ICAUFOMII RESIDENTS) 



D-SUBMINIATURE 



DESCRIPTION 



ORDER BY 



CONTACTS 9 
15 
25 
37 
50 



SOLDER CUP 



MALE 



DBxxP 



FEMALE 



DBxxS 



RIGHT ANGLE 
PC SOLDER 



MALE 



IiBxxP^ 



FEMALE 



DBxxSR 



IDC 

RIBBON CABLE 



MALE 



injRxxF 



FEMALE 



IDBxxS 



HOODS 



BLACK 



HOOD-B 



125 



GREY 



HOOD 



For order instructions see "IDC Connectors" below, 

MOUNTING HARDWARE 1.00 



NEW UN-USED 
MUFFIN FANS 



I 4.68" Square 
3 125 Square 



HEAT SINKS 



TO-3 style 
TO-220slyle 



SWITCHES 



SPDT mini-toggle 
DPDT mlnl-togglc 
LSPST mlrir-puihbulton 



rOPTO-ISOLATORS^ 


4N26 


1.00 


MCA-7 4.25 


4N27 


1.10 


MCA-255 1.75 


4N28 


.69 


IL-1 1.25 


4N33 


1.75 


ILA-30 1.25 


4N35 


1.25 


ILQ-74 2.75 


4N37 


1.25 


H11C5 1.25 


MCT-2 


1.00 


TIL-111 1.00 


LmCT-6 


1.50 


TIL-113 1.75, 





DIODES 




1N751 


5.1 vo]( zener 


25 


1N7S9 


12.0 voli zener 


.25 


IN4148 


(1N914) switching 


25/1.00 


IN .1110-1 


400PIV recllfaer 


10/1-00 


KBP02 


200PtV T.Samp bridge 


.45 


KBP04 


■uujPiv I 5; imp bridge 


.55 


IVIW4B 


Dip-Bridge 


.35 



VISA 



T EDGECAHD 


CONNECTORS 


S-100ST 


195 


stooww 


4.95 


72 pin ST 


6.35 


72plnWW 


7.95 


50 pin ST 


4.35 


44 pin ST 


2.B5 


I 44 pin WW 


4.95 



RESISTORS 

'(, WATT 5% CARBON FILM ALL 

STANDARD VALUES 

FROM 1 OHM TO 10 MEG OHM 

50 PCS. SAME VALUE .025 

100 PCS. SAME VALUE .02 

L1000 PCS. SAME VALUE .015 J 



RIBBON CABLE 





SINGLE COLOR 


COLOR CODED \ 






10" 


V 


10' 


10 


.50 


4.40 


.83 


7.30 


16 


.55 


4.80 


1.00 


8,80 


20 


.65 


5.70 


125 


1100 


25 


75 


6.60 


132 


11.60 


26 


,75 


6.60 


1 32 


1160 


34 


.98 


8.60 


155 


14.50 


40 


1,32 


11.60 


1.92 


16.80 


50 


1.38 


12 10 


250 


22 00 J 



IDC CONNECTORS 



DESCRIPTION 


SOLDER HEADER 


RIGHT ANGLE 
SOLDER HEADER 


WW HEADER 


RIGHT ANGLE 

WW HEADER 


RIBBON 
HEADER SOCKET 


RIBBON 
HEADER 


RIBBON 
EDGE CARD 


ORDER BY 


IDHxxS 


IDHxxSR 


IDHxxW 


IDHxxWR 


IDSxx 


IDMxx 


IDExx 


CONTACTS 10 
20 
26 
34 
40 
50 


82 
1.29 
1,68 
220 
2.58 
3.24 


85 
1.35 
1.76 
2,31 
2.72 
3.39 


1S6 
2.98 
3.84 
4.50 
5.28 
6.63 


2.05 
3.28 
4.22 
4.45 
4.80 
7.30 


1.15 
1.86 
2.43 

3.15 
3.73 
4.65 


5.50 

6 25 
7.00 

7 50 
3.50 


2 25 
236 
2.65 

3 25 
3.80 
4.74 



ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked "xx" of the "order by" part number listed. Example: A 10 pin right angle solder style 
header would be 1DH10SR. 
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FOR APPLE COMPUTER USERS 



JDR Microdevices 
1H ousftm>s soUK 

JDR 16K RAM CARD FOR APPLE II + 



Use 



* Expand your 48K Apple to 64K 
| * Fully compatible with Apple Language System - 

in place of Apple Language card 
I* Highest quality card features: gold edge connector,! 
sockets for all IC's. 
2 YEAR WARRANTY 

Kit with Instructions $40.95 

Bare PC Card $14.95 



$4495 



GET SLIM Id 1984! 

JDR HALF-HEIGHT DISK DRIVE 

* 35 Track if used with 
Apple Controller 

* 40 Track Controller and DOS 



Available (Call for Price) 



$20995 hh=^lH 



MR SVSTCMS 

IFD-35 DISK DRIVE 



$199 



95 



Shugart Mechanism — 

Made In U.S.A. 
I * Direct Replacement for 

Apple Disk II 
| * Compatible with Apple 

Controller or other Apple | 

compalible controllers 
■ Specialty designed 

electronics with low power | 

consumption 
|* DOS 3.3 and 3 2 compatible | 
* One Year Warranty 

CONTROLLER CARD 



$69.95 



[APPLE COMPATIBLE] 
POWER SUPPLY 

* Use To Power Apple 
Type Systems 

* +5V@4A + 12V02.5A 
-5V®.5A -12V@.5A 

* Instructions and Apple 
Power Connector Included. 

$7995 

BMC 
BMX-BO PRINTER 

I * 80 CPS Dot Matrix Printer 
I * Prints Bi-Directionat in 40, 80, 

71 or 142 Columns in Normal, 

Double Width or Compressed | 

Text. 
| * Print Superscript As Well As 

Superb Graphics in Character | 

or Bit Image 



VISA 



n $279 



Mooter Card 




VIEWMAX-80 
NOW ONLY s 159 95 | 

* 80 Column Cardfor Apple ll + l 

* Video Soft Switch 

* Inverse Video 
|* 2 Year Warranty 

VIEWMAX-80e 
NEIVM29 95 

I* 80 Column Card for Apple lie I 

* 64K RAM Expandableto 1 28K 
j 64K RAM Upgrade S4760I 

GRAPHMAX $ 129 95 | 

* Hi Resolution Graphics 

* Printer Card 
■* Centronics Parallel Interface 

* Zoom, Rotation and More 

|Graphmax with Color 

Option 149 951 



NASHUA DISKETTES 

5%" WITH HUB RING 

I MD1 SOFT SECTOR. SS'SO 19.95 I 

MD1D SOFT SECTOR. SS/DD 26.25 

MD2D SOFT SECTOR DS/DD 30.75 

MD2F SOFT SECTOR, OS'OOAD DENSITY 45.00 

MD110 1 SECTOR HARD.SS/SD 19,95 

| MD210D 10 SECTOR HARD. DS/DD 30.75 | 

8" WITHOUT HUB RING 

I FD1 SOFT SECTOR, SS/SD 24.75 I 

| FD1D SOFT SECTOR. SS/DD 30.00 

FD2D SOFT SECTOR. DS/DD 36.7Sj 



VERBATIM 

DATALIFE 
DISKETTES 

SS/DD SOFT SECTOR 

$29.95 

SS/DD in HARD SECTOR 

$29.95 



rSW DISKETTE] 
FILE 

* ATTRACTIVE. FUNCTIONAL | 
DISK STORAGE SYSTEM 

* 75 DISK STORAGE 
CAPACITY 

| * MOLDED FROM DURABLE | 
SMOKED PLASTIC WITH 
FRONT CARRY- £4 ^gg I 



OTHER ACCESSORIES 
FOR APPLE II 

THUNDERCLOCK $129.95| 

Real-Time Clock Calendar 
Software Included 
I* Mountain Software Compatible 
* BSR Control Options Available 

Ikraft JOYSTICK $39.95] 



i 




IY10NIT0RS 



BMC MONITOR STAND 
MODEL PA-900 
Your Display Will 
SS Till a Swivel *29.95 



ING HANDLE 



*16 s 



MONOCHROME 

BMC BM 12AUW GREEN 12" S 89.95 

BMC BM 12EUY 18 MHZ AMBER S 1 39.95] 

BMC BM 12EUN 18 MHZ HIGH RES GREEN $ 1 1 5.00 
NEC J61201M- 20 MHZ GREEN *1 69.00 I 

| ZENITH ZVM-121 - 15 MHZ GREEN ......... s 99.00 1 

COLOR 

BMC BM-AU9191U COMPOSITE 13" *279.00 

NO C.O.D. ORDERS PLEASE 



JDR Microdevices 



800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171^110 

Apple is a trademark of Apple Computer Corporation 



VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th., 9-9 Sat 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: Minimum order $10 Far ihipping md running include 



to reign aider* may require additional thlpplng charges — pleat* 
conhcl our aalea daparlmenl lor Ihe amount. CA retldenia muit 
include 6*» talet Tax, Bay Are* and L A ruldenlA include S^*«. Price J 
subject la change vrilhoul nolice. We are no I reaponalbtle for 
typographical *rrci i We reierve Ihe right to limit quantlllea and to 
lubllilute rnanufaclurer AH mere hand lie tub] eel to prior tale 

c Coovrlghi 1964 JOfl Micro device* 



CIRCLE 49 ON FREE INFORMATION CARD 



C 

m 

CD 
00 

5 
109 




Z-80 BASED 

MICROCOMPUTER 

A superb learning tool for students, 
instructors, hobbyists. 

Nothing else needed. Just plug in and start 
learning! Complete experimenters manual, easy 
instructions. 18 experiment. Fully expandable 
for ZSO-CTC. Z80-PIO, EPROM, Breadboarding 
and prototyping. Invest with confidence. Now 
only St 29.95, two for only S239.95. 
2KB BASIC interpreter now available, only S 19.00. 
Full money back guaranteel 

/to-FREE GIFT 

□Check this box (or FREE 
7-90 Microprocessor 
Programming and 
Interfacing textbook when 
you order within 7 days. 
£12,95 value. 




irgori!/ 



Depl RE0G4 
HKOHE 40th 



For immeditte ictiw call TOLL MEE: 

1-800-426-1044 



Redmond. WA 9805! 
NAME 






ADDRESS 


CITY 


ST 


ZIP 


□ VISA □ MSTCRD 


EXP 










ACCT NO 




25fi£ 
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*>*' 



iO e 



o< 



*** 



rf\\ c 



rf* 



o^ s 







serC 



\v& 



Crt* 






s«** A 



<& 



p\£ 



£t s1 



CIRCLE 30 ON FREE INFORMATION CARD 




ANDTHELMN' 
AIN'T EASY. 

Especially for one person 
like yourself who's trying to do 
the work of three. So why not 
hire one or two of the thou- 
sands of young disadvantaged 
people looking for work this 
summer. Hiring them can also 
help you get as much as an 
85% tax credit on the first 
$3,000 in wages you pay to one 
of these summer employees. 
For further information, write 
the National Alliance of 
Business at PO. Box 7207, 
Washington. D.C. 20044. And 
support your local summer- 
jobs-for-youth programs. 
Make living in the summer- 
time easy. 

LET'S GET Ml OF AMERICA WORKING AGAIN. 



.. A PUBLIC SERVICE 
• I OF THIS PUBLICATION S 
THE ADVERTISING COUNCIL 



O 



O 

rr 
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POPULAR CHIPS 



ME 564 
LM301 
LM 565 
MC 1330 
MC 1350 
MC USB 
MC 1496 
LM 1689 
7905 
7808 
7812 
7815 
7818 
MV2109 
2 N 2222 
MC 1349 



2.75 

49 

.95 

1.25 

1.15 

.49 

1.00 

1.75 

.80 

.50 

.80 

.80 

.80 

.69 

.30 

1 79 



SPECIALS 

ON 
PRIME ICi 

NE564 
12.75 m, 10/125, 100/S195 

LM1889 
11.75m, 10/18.50. 100/1150 

MC1496 
$1.00 H, 10/19, 100/475 



NETWORK SALES, INC. 



DELUXE PARTS 
*1 Retlllora ft Trimpola 
68 V. wntl, 5% resistors A 
5PT-15 10K Irimpots, 1 

Bach -51, 75, 100.470. 
1.SK.3.6K. 51 K, 4T0K. 
13-1.2K, 2-220. 3-1 0OK. 
$-330. 6-12K. 7-910. 
9-3.3K. ft 14-4. 7K. 

14.S0 ea. 10/40.00 
*2 Capacitor "A" 

Monolylhics - 1-S60pl. 
7-.1 mfd. ft 1- 22 mid. 
Silver Micas - 2-10pf. & 1 
each of 43pf. 110pt. 
560pf. 1200pt, 3000 or 
3300pt 

14.95 ea. 10 -.15.00 

=3 Capacitor "B" 
Mylars 4- 001. 2- 047. 
29-01. Radial lytic* 3-10 
mfd 16V, 1-1000 mid 50V, 
1-2200 mfd 35V Disc 
Caps 1 each of 5. 12, 27. 
3$. 110. 330pf,2-120pf. 
3-39pl. 3-220pf. and 1 
Vsrl Cap 5-35pl. 

17.50 »». 10/70.00 



ASSORTMENTS 
*4 Coll a Chokaa 

1 each ol 15. 33. and 100 

I'.ifi! micro henries 

chokes. 1 -variable BF 

coil laame aa 

H49A537MPC) 

13.25**, 10/30.00 
*5 IC'a Socket,, ft Snmfi 

1 each of" ME564. LM565. 

MCI 330. MC13S0. 

MC1496, LM1B89. 7812. 

7B18, 2N2222A. MV2109. 

neat sink 2-MC145B. 

4-1N4002. 4-8 pin. 2-14 

pin. 1-16. ft 1-1 B Din 

socket 

113.50 *a, 10/125.00 
*6 Mite Hardware 
LED & holder, fuse & 

holder, line cord. 
grommel. SPST switch. 
OPDT switch. 2-F61 
conn & tugs, knob. 
4-spaeera. 6-screws ft 
nuts, 2'RG-174. matching 
transformer w/nul 
55.55 in. 10/57. SO 



MISC. SPECIALS 

2200 mid 40V Axial Cap 79* 
470 mid 16V Radial Cap 10/1.00 
10 mid 35V Radial Cap 12/1.00 

7603 6 volt Regulator 49£ 
28PinlCSocket10/1.00 



POWER TRANSFORMERS 

Pri: 115V AC / 

Sec 24 volts @ .350 A 

Dim: 2'i x 1K x 2 H 

S1.9S ea. 10/! 15.00 100/5125.00 




NETWORK SALES, INC. 

2343 W.BELMONT AVE. 

CHICAGO, IL 60618 

312/248-3202 

Phone Orders Welcome. 
QUANTITIES MAY BE LIMITED 

©COPYRIGHT 1984 NETWORK SALES, INC. 



TERMS: Visa, M.C., Check. 

Money Order or COD (addit. 

S3. 00). Min. Order $10.00, Add 

$2.50 S&.H for USA. Ill add 8% 

Tax. MAIL ORDER ONLY. 

Prices subject to change 

without notice. 

WRITE FOR OUR MONTHLY 

UN-AOVERTISED SPECIALS 



ASTEC VIDEO MODULATOR 

Video & Audio Inputs. 
Chan 3 or 4 Output- 
Model UM 1285-8. 
W/specs. 18.25 



^8, 




UHF TUNER 
Mechanical Detent Tuning 
Chan 14-83. 12 VDC 300 Ohm input. 
45 MHZ output. 52.95 ea. 4/10.00 



SILVER MICA CAPS 

10PF.43PF. 110PF.S60PF, 
1200 PF. 35 c ea. 10/3.00, 100/25.00 
3000 PF 80S aa, 10/7.00. 100/69.00 



VOLUME DISCOUNT 

S 10.00 - 499.00 NET 1000.00 - 4999.00-5% 
SOO .00 - 999.00 -2% 5000.00 * up -10% 



"F" CONNECTORS 
F-59 20* ea, 10/1.50, 100/10.80 
F-61 35* aa, 4/1.00, 100/22.00 
F-6-1 3St ea, 3/1.00. 100/29.00 



i i i 



G 



„*J*Ap 



10 TURN POT 
10Kohm. Panel ML 

18.95 




MATCHING TRANSFORMERS 

UHF/VHF 
75/300 Outdoor/ In door 
300/75 Push-on/lndoor 
Your choice 89* ea, 10/7.00. 

100/55.00 



m 



UHF AMP KIT 

25db Gain stripling PC board 

using (2) BFR-90's 

Complete (no enclosure) 110.95 

Power supply lor above 13.49 



THUMBWHEEL TRIMMER POTS 
VERTICAL MOUNT 
OHMS 500 1K. 2K. 5K. 10K. 25K 
50K, 100K, 200K. 500K. 1 MEG 
4/1100 100/120.00 



FUNCTION GENERATOR KIT 
Uses XH-2206 IC. 1 Hi to 100 kHz. 

Complete with PC Board &all parts except 
power su pp I y an d enclosure 119.95 



BYPASS CAP SPECIAL 
1MFD-50VDC 100/15.00 1000/37.50 



VERNIER PANEL POTS 

Multi-turn, '/." shaft. 

500 ohm, IK. or 10K. 14.49 



fr 



BRIDGE RECTIFIERS 
35A 200 PIV 12.00 
25A 100 PIV 11.50 
3A 400 PIV 11.00 




.001 mfd 
.01 mid 
,047 mfd 

1 



MYLAR CAPS 

50 vollJ 

10**4. 

1 0077.00 

1000/48.00 



DIGITAL VOLTMETER KIT 

3 DIGIT. to 99.9 VDC. 
Uses CA3161E &CA3162E. 

Complete with PC Board and parts, except 
power supply and enclosure. 124.95 



SOLID CARBIDE PC DRILL 

*S5 1/Bin. SHANK FOR 
USE WITH DREMEL TOOL 
Special 7»: ea 10/5.00 



4 TURN TRIM POTS 

BOURNS M339B 

1K— 6KR/A— 10K 

99* ea 



* 



RFCOIL 

Same as #49A537MPC 
$1.2S*a10/10.00 
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&ffr FORMULA INTERNATIONAL INC. ^" 

ftitw — »»^ 12603 Crenshaw Blvd., Dept. B, Hawthorne, CA 90250 """"* 

For information (213) 973-1921 • Orders Only (outside Calif.) (800) 672-8758 
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MARK IV — 15 STEP 
LED POWER LEVEL INDICATOR KIT 
This new stereo indicator kil consists ol 36 Abator 
LED* (IS per channel) to mdicale the sound level 
ouiput ol your amplifier Irom - 36dl3 to - 3dB 
Corner with a well designed silk screen printed plas- 
tic pane! and has a selector switch to allow Moating or 
gradual ouiput indicating. Rower supply is 6-J2VDC 
with THG on board inpul sensitivity controls. This u mi 
can work with any amplifier from 1W to 20GW Kil 
Includes 70 pes driver transistors. 33 pes matched 
4-eolor LED's. all eLectronic components, PC Board 
and front panel MARK IV KIT S31.S0 





TA-1000 

KIT 
$51.95 

Power 

Transformer 

$24.00 en. 

100W CLASS A 

POWER AMP KIT 

Dynamic Bias Class "A' circuit design makes this 
unit unique in its class. CryslaF dear. 1 00 watts power 
output will salisly the most picky fans, A pe-nect 
combination with the TA/fD2u tow TIM stereo pre- 
amp. 

Specifications - Output power iOOW RMS into 311 
!25W RMS into 4Lj ' Frequency response 
lOHi-iOOKHi * TH0 less than 0.01^ - S n ratio 
belter than 80dB - Input sensitivity 1 V max, * Power 
supply :40Val SA. 



Nc FCC Uctiui 

Una ;ti 

OUR PRICE M9H 

Artier-ill HitTDphaiu 

[Traf tWT * w j UriiUtrH 

it S2S.M H. 

MLRA wMS-43 J 



CRYSTAL CONTROLLED 
WIRELESS MICROPHONE 
SYSTEM 
Transmitter: FET jnic for list 
3QHz-1SKHz response. X'lal 
oonfrolled 49MHz AM Eland 
tor drrlt-lree periormance. 
lOOmW output (range 
appro*. V* mile) lor re • 
hahie long range 
transmission. 
Powered by a 9V 
rado battery, 
*—^ | Receiver: X'tal con- 
~* trolled locks on 
49MHz transmitter signal. On panel vu meter, moni- 
tors the signal strength from the mrcrophone. Stan- 
dard phone rack outt&t connection to a PA. or other 
phone input, 9V battery included This professional 
set is ideal for on stage, in field, church, in house or 
outdoor use. 



■Se 



LOW TIM DC STEREO PRE-AMP KfT TA-1020 

Incorporates brand-new DC design that gives a fre- 
quency response from Q-tDOKH* Q.SdB. Added 
tealures like tone deleal and loudness Control let you 
tailor your own frequency supplies to eliminate power 
fluctuations! 

Specifications: * THD-flM less than ,005% • Fre- 
quency response DC to IQOKHz -rO.SdB * RIAA 
oevration iO,2dB • S'N ratio better than 70ds » 
Sensitivity; Phone 2mV 47KIL Aux 100mV 10GKI1 * 
Ou;pul level 1 .3V • Max output 15V* Tone controls , 
Bass MDdB fri 50H*. Treble MDdB J&r 15H? ■ 
Power supply t24VDC ft G.5A. Kit comes with 
regulated power supply. All you need is a 43VCT 
trartslomier (h 0.5A. 



Only S44.50 
Transformer 

S4.50 ca. 




pinecom dp-64 




Dual Processor (6502 and Z80A) 

Detached Keyboard 

64K RAM Expandable to 192K 

25 Function Key Keyboard 

Auto Repeat Keys w/Upper/lower Case 

2 Slim Disk Drives (optional) 

100% Apple II Compatible 

40/80 Column Display (optional) 

Runs Both Apple Soft and CP/M Software 



Model DP-64 

Fully Assembled, 



650 



00 



:; 



pinecom 

Pioneer of Low Cost 
Apple* Compatible Computer 



Now 

with New 
Improved 
Keyboard 
and 64K RAM 

No Copyright Problems! 
Compare These Features with Our Competitors: 

• Powerful Utility Program (100% Apple Compatible) 

• 68-Key Upper & Lower Case Keyboard with Numeric Keypad 

• 25 Pre-programmed Function Keys 

• 2 Speed Auto Repeat Funtion 

• 64K User Memory— expandable to 192K 

• 5A Switching Power Supply (1 10/220VAC) 

• All ICs Are Socketed for Easy Service 

• Nation-wide Dealer Network for Convenient Technical Support 





* special * 

Excellent Price! 

Model 001-0034 

S29.50 per Kit 

Transformer 

$10.50 ea. 



TA-322 30 WATTS TOTAL 
1SW + 15W STEREO AMP KIT 

This is a solid state alt transistor circuitry wiwi on 
ooard stereo pre-amp for most microphone or phone 
input. Power output employs a tteavy duty Power 
Hybrid IC Four burit on board controls for, 
volume, balance, treble and bass. Power supply 
requires 4BVCT 2.5A transformer THD or less than 
0.1% between 1O0H!-1OKHi al full power (is Walls 
* 1 5 Watts loaded into 81 1! 



And best of alt, the price 
Assembled and Tested is just. . 



S 



499 



00 



MAGNETIC HEAD EQUALIZER 

• Standard Rl AA curve for an Hinds of magnetic head* 1 3 
singes crossover circuit Tor best results • Output voltage 
guaranteed 10 be stabler wnhou any OKitoalion ■ Power 
Supply: 24 V.D.C. 




MODEL: MA-142 
Part 41370-370 $6.95 ea. 



PROFESSIONAL REGULATED 
VAftlBLE DC POWER SUPPLY KIT 
AIL solid stale orcunry with high effreaerey power tran- 
sits 250383 artf IC votage regulator MC1 733. Oulpul 
voltage can be adjusted from 0-30V al 1A current 
limited or 0*1 5V a< 2A. current innded tniemal resist- 
ance is less than 0Q5I1, ripple and noise Less than 
tmV, dual on panel meters for voltage and current 
reading, also wdh on board LED and audWe over Load 
mdicalof. Kj| comes with pre-dnlied PC Board, anstruc- 
t.ons. all rwrjessary cieclronic components, trans- 
former and a pitrtessionai looking metal cafimel- The 
best project -for school and tne most usetul mstrurnent 
for repairmen. Eiuild one today' 

Model TRS8A 
(HSVDCfr 2A 



60W + 60WO.T.L. AMP 

Stereo pro-amp 4 tone control + power amp All in on 
unil, lu ly assembled! Compact in size: T'x^a'x2' -' 
Cen be Fined mlo moat cabrats. Power transistors 
usino S5C1667 X t lo give • max oglpu! Of SOW f 60W 
(Bll) 

- Frequency response: 20Hz-&SKHi(-1dB) ■ Total 
harmonic distortion; 0.02% n K Hz | - Signal Worse Ratio: 
SB dB (open loop) - Tone control; 100 Hzz 16 dB 10 
KHz: 14dB « Dynamic range: so dB ■ Power Supply- 
4aV~70V5Amp.'RlterCiipaiitor;*;oOi>75Vorbeflor 



MODEL: 

SA-lijftl 



Part #37f>0350 S39.95 aa. 

1 Transformer Part #67tM)2S0.. . SH.50 aa. 

2 Filler Capacitor 4700t>F 70V so. so aa, 







STEREO MIC. AND ECHO MIXER 
FOR STEREO AMPLIFIER SYSTEM 

The circuitry employs all integrated circuits, dbd type 
echo circuit, echo time can be adiusiod (max. .30 
MSeC.) Al$0 wtlh a micrrjphCns preemp on thfl bemrd 
Fully assrjmblod 




MODEL ; MX20S 
Part *37(M1360 $29,9S * 



'.-, 



'&■' 



■)■,■■■■; 

IS" 



LOW T.I.M. TRANSISTORS 
100W + 100W 
* Emotoys Hiiacni Icmi nose t.C- lor pru-Binp ■ Mai 
oucpui 1«V P-P (nori distortion) ■ wrtn in-low ntior, and 
ion* d«(oal orcuit * Roar power amp with short orcurt 
prgtecHon - Giant heal sinkfgr rnrjuimum results ■ Ton* 
coolrotS-l4dBi ♦ AH components (except pots for vol- 
ume, and lone controls) are pre-assembled, the quulrty 
is guaranteed. • Power supply DC :35V-50V 
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■ 1 : I . » 

SS9.S0 per Kit 



Model TRSSa 
0-30VDC 'a 1A 



SEND ONE DOLLAR 
FOR OUR DETAIL CATALOG 



Inside' California 

Outside Calif, (met. Mexico ft Canada) 



Shipping & Handling Charges 

Under $50,00 Over S50.G0 

Purchase Purchase 

10% 5* 

15% 10% 



Minimum Order $10-0O/C&lif. Residents 
add 6-5% Salas Tax. Phone Orders Accepted 
on VISA or MG ONLY NOC.O.D.'s. Prices sub- 
jet t to change without notice. 



MODEL: SA802C 

Pan #370-03-10 $85.00 

POWER TRANSFORMER 

(68M0VCT6 AMP) 

Pari *67{MK20 S24.50 



STORE HOURS 

MON-FBI-10-7 

SAT— 10-6 






•Aoote and Apple II are the trarJemark ol APPLE COMPUTEHS, INC. 



■;J ,9'v :'i-€'' .'\- '..:■ ' '"'. ! :\ ' 
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TOGGLE "» " *»=! " '» 

Stty - OPOT - i « 

SWITCHES mtp - dppt - CENTEPOfriio 

IN414SIIM914) 15/1.00 

L14IVIR DETECTOR . 3/(1,00 

FP 100 PHOTO TRANS . * .50 

BED LEO'S .2" .Ml .00 

VEL. GREEN a AMBER LARGE LEO't .2". . 6/11 .00 

RED-GREEN BIPOLAR LED . . . * .90 

BED-YELLOW BIPOLAR LED (.30 

MLEDS2 IR LED * .40 

MRD14B PHOTO EARL. XTOR ......... (SO 

MCT20PTOISOLATOBS I .60 

I WATTZENEP.S: 3.3. 4.7, 5.1. 5,6. 6.8. 
1.2.9.1. 10. 12. 15. 1B.M22V 6/(1.00 



PRV 


2A 


E-A 


HA 








■ i: 


MC 


1 






■t&t 








EtDQ 


1 3C 







SILICON POWER RECTIFIERS 



DIP SWITCHES 

CTS 206 4 4 POSITION .75 

CTS 206 7 7 POSITION .95 

CTS 206 6 8 POSITION .95 

CTS20610 lOPOSfllON 1.25 



SPIN 10 DIP 22 PIN .25 

14 PIN .15 SDC KETS 2 4f,,N - 25 

16 PIN .18 2RPIN .35 

18 PIN .20 40 PIN .40 

20 PIN .25 



WIRE WRAP 
SOCKETS 

14 PIN - .41 

15 PIN - .51 
18 PIN - .8 
20 PIN 
24 PIN 
28 PIN 
40 PIN 



30 
1.10 
125 



20KV DIODES 
2so™. $1.95 



DB CONNECTORS 

OB*> - (2.00 DB2SP -(3 40 
DB3S - 3.00 DB2SS 3.20 
MOOOS- 1.10 HOOOS 1.10 



PRV 


|A 


3* 


ISA 


EOA 


12SA 


240A 


Kfl 


y, 


14 


35 


J» 


il). 1 


boo 


200 


05 


17 


90 


: 30 


7.00 


3.00 


<H0 


;>;i 


25 


95 


150 


1005 


i:k 


BOO 


n 


3D 


-B0 


2-00 


13-00 


150A 


BOG 


13 


S 


1.00 


3,50 


I6.Q0 


1BCO 



1.3 3.00 20 00 26 CO 



REGULATORS 



LM324K 
LM317T 

78L12 



15.75 
1135 



720T5 12. IEw241 85 
LM337T (1.35 



TANTALUM 

22UF35V 5 $1.00 



47UF35V 

.68UF35V 

1UF20V 

2.2UF20V 

3.3UF20V 

4 7UF35V 

6.BUF20V 

10UF20V 

22UF10V 



5- p *l .00 

55I.0O 
5 $1.00 
551.00 
4. 5100 
4 $1 00 
4/S1.00 
5 .40 
- 5 .30 



323KILA14G51 (1.75 
IM306G . ,(75 
34QT.5, 6. 8. 9. 12. 

1MBH24V .( 75 
LASU12 ■ 12V 

3A «J.« 


CAPACITORS 


I5UF1SV 


S/51.00 


30AJF6V 


i/51.00 


33UF 15V 


5 .60 


47UF20V 


S .B5 


68UF16V 


51.00 


2C0UF20V 


51.75 


150UF16V 


51.30 


33OUF10V 


51.75 



■■*. -CO 

Hunt ao 

MLStJ W 

MLS!.* 00 

74LSI5' 50 

MLS50 B0 

ML8J1 60 

74LS33 60 

74LS3B !!!■ 

T*LSn BO 

. ? *Lsra Eld 

74U3J 150 
rtUJT 50 

Ml-EOI! ',-3 

74L34D 40 

■ii 54 2 ?0 
'4LS47 ( 10 

74LSSI 70 
'■■.Li'.i 40 
J4LS73 HO 
J4LS74 I 70 
HLS7B l-» 
74LSJ6 BO 
74LS*I3 BO 
ULStlfc M 

I4L.SKJ grj 

74L903 ;o 

HLf% BO 

HS.SW BO 

74L5TDT JO 



MLS 1G5 
HLSil3 
M LSI 13 

74 LS1 14 
74LS123 
JiLS12S 
74LS12A 
74LS132 
74 LSI 3ft 
74 LSI 3 7 
74 LSI IB 
T4LSJ30 
5-4i.SH ) 
74 LSI SI 
7* LSI hi 
74 LSI SI 
74 LSI 5fi 
T4LS1S7 
74L515B 
74 LSI 60 
74LS1EM 
74 LSI S3 
74 LSI S3 
74 LSI 04 
74 LSI 65 
74LS1BS 

mlsitd 

H LSI J J 

M LSI 74 

Hums 

74L5IBH 

741519 1 
r4L510y 
74L5T93J 
74L5I94 

i"l«,MU5 
.'-i- S FDD 

>-j:s»ii 



70 74LSM1 

50 74LS243 

EO 74LS343 

65 74L5344 

I 00 74LS74S 

t SO 74t1i'-ie 

SO 74LS34F 

90 74LS24A 

I 00 14LS3S1 

1 00 74LS3tr3 

I 24 74LSKT 

1 30 74LS7&B 

1 00 74LSJS0 
1M 7*LS3S0 



74 LSI 73 

74LS37D 



30 74L5290 



- :■: 



74LS293 



M 74LS2SS 
1 70 "«-13» ; 
T 3Q 74LS333 ; 
T M . T4LUS5 
1 an r'lL&HM 
■v 5 rj 741SM7 
l m P4L53U 
, 20 741.5373 ; 
I 20 , 74U374 . 
, M MLS3« ; 
1 Bi 74LS3HS 
1 20 T4L533D 
- 20 74LS303 
1 30 74LS44fi. : 
1 M MLS3W : 
1 10 74L563& 
1 Ju 74LM4S 
1 3D J4U5GJD 
1 ..3D SH.B07 

1 50 aiLsgfl 

ISO 



MULT1 TURN TRIM POTS 

50 OHM 5K 

tooohiw 3/$2.00 w K 



100OOHIVI 



30> 
50K 



POSTAGE BAT£5 
ADD 10% FOR OHDEHS UNDtfl S2S W 
ADD 5% FOR ORDERS BETWEEN 125 00 b tM 00 
ADD 3% FO* ORDERS ABOVE J5C QQ 



TERMS * OB CAMBRIDGE. MASS SEND CHECK 
OB MON-EV OHDER M1MMUM TELEPHONE 
COD PURCHASE OHOER OR CHARGE »20 00 
MINIMUM MAIL ORDER IS DO 



$*ND J 25 FOR OUB CATALOG 

tEA" ;fhip,0 TRANSISTORS h 
RECTIFIERS 7*5 HAMPSHIRE 

ST CAMBftlDGF MALS 0212 



SOLID STATE SALES 

P.O. BOX 74 D 

SOMERVILLE, MASS. 02143 



TEL (617) 547-7053 

WE SHIP OVER OVEB S5% 

OF OUH ORDERS WITHIN 

24 HOURS OF RECEIPT 

TOLL FREE 1-800-343-5230 

FOR ORDERS ONLY 



G.T.E. 

ELECTRONIC 

SUPPLY 



"CANT FIND THAT PART?? CALL 
US— OUR STOCK EXCEEDS ALL" 

SAME DAY SERVICE 

WE GUARANTEE WHEN WE HAVE IT IN 

STOCK, IT WILL GO OUT THE SAME DAY 

YOU CALL (BEFORE 3 O'CLOCK NY TIME). 

IF IT DOESN'T WE TAKE 10% OFF 



GE SAMPO 

HITACHI SAMSUNG 

MAGNAVOX SANYO 

MGA SHARP 

PANASONIC SONY 

PHILCO SYLVANIA 

QUASAR ZENITH 

RCA CHANNEL MASTER 

EXACT ORIGINAL PARTS 
IN STOCK 



• LOWEST PRICES ON 
RECEIVING TUBES 

• COMPLETE MODULE 
HEADQUARTERS 

• LARGE SAMS STOCK 
PHOTOFACT • VCR • CB 

• CABLE CONVERTERS 

• NO DESCR AMBLERS 

SAMPO & SAMSUNG TV'S — 

RADIOS — FANS — 

REFRIGERATORS — MICROWAVES 



VCR PARTS 



FLYBACKS 
YOKES 
CATV 
MATV 



TRANSISTORS 
IC'S 

PHONES 
BUGKILLERS 



CALL TO BE PUT ON MAILING LIST 
FOR IN-HOUSE SPECIALS 

ONE STOP SHOP 



G.T.E. ELECTRONIC SUPPLY 

2700 MIDDLE COUNTRY ROAD 

CENTEREACH, N.Y. 11720 

516-585-8111 

NEW 14,000 SQ. FT. 

WAREHOUSE. SHOWROOM 

(DUE JULY 84) 

G.T.E. ELECTRONIC SUPPLY 

3057 MIDDLE COUNTRY ROAD 

LAKE GROVE, N.Y. 117SS 

(OUT OF STATE) (N.Y. ONLY) 

800-874-1765 800-874-1764 

LOCAL (516) 585-8111 
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POPULAR TELEVISION CIRCUITS 



\\0 



I 



SAT-X PROCESSOR ?S, 



O KSD-2412 Sat Process Kit $349.95 «$7 95 S/H 
D PCS-MOO Sat Procese PCB $7S.M * $4.00 5/H 



GATED SYNC SUPER BOARD 

LI KGS-3080 Gored Sync Kii S149.9S - S5.95 S/H 

D PCG-7000 Goled Sync. PCB only S30.00 • S.1,00 S/H 





SINEWAVE SUPER BOARD 

□ KSW 14B3 Sinewave Kit $119,95 + £5.95 S/H 

D KSO 1484 Smewave Minus PCB SM-95 * S5 95 S/H 

D PCS 6252 Smewavc PCB only $20.00 - $3 00 S/H 

Slots of the ad technology brings you this superior Sine wave 
or Gated Sync Superboard. It has no Internal connection to 
T.V. RF modu lalor bu i 1 1 on the board- AGC for stabil I ly and tunas 
ine eniire band with a varactor tuner and irtulll-lurn pot, A high 
quality plated-thru circuit board with silk-screened parts layout, 
easy to follow, fully Illustrated instructions and quality parts 
make this kit easy to assemble. The beaulitulJy finished cabinet 
will add a touch of class to the many hours ol enjoyment you 
will receive building and using this kit. 



ZENITH M1/FV-5 OR 

W1/FV-5 SYSTEMS 




Ml & FV-5 used as o aysiem 



□ KZM 20W W1 FV-5 Kit *224.BS -$6.95 S/H 
D KZW 2083 W1 FV-5 Kit $199,95 * $6.95 S/H 

□ KZO20B4 FV-5 only J149.95 * $6.95 5/H 

D FC2 9000 FV-5 PCB only $30.00 + $3.00 S/H 

□ ZM091S1 M1 Module only$WA5* $5.95 S/H 
D WM0 915t W1 Module Only $59.95 + $4.95 S/H 

This advanced baseband video Inversion/sync sup- 
pression system which is most often used nationwide 
is one of our most popular kits. II textures AGC for 
stability, RF modulator built on the board, no 
internal connection 10 T.V. and full band variable 
tuning. High quality parts, fully illustrated instruc- 
tions, prepunched cabinet and plated-lhru/Solder- 
masked P.C. board make this kit a breeze to 
assemble- The M1 varactor tuner board is assembled 
and tested and need only be interconnected to the 
FV-5 board. The completed circuitry is then placed 
In lha beautifully finished cablnel- Place your order 
today. 



UNSURE? Order any manual for only $9.95 post paid. Refundable with order of full kit. 




SATELLITE TELEVISION *, 



[MICROWAVE PROBE 



COMPLETE SYSTEMS 



D SCS5800 S1 149.95 FOB 

58" Frberglass Dish 
70K LNA a Servo Feed 
Mlere Receiver A 100' of Cable 



D SCS MOO S1 249.95 FOB 
51V Stainless Dish 
TOK LNA i. Servo Feed 
Misle Receiver & 100' oi Cable 



□ SCS 0010 $1499.95 FOB 

10' Aluminum Mesh Dish 
TOK LNA & Servo Feed 
Misle Receiver & 100' of Cable 



-***W" : ' 



\^* 



»v 





FEATURES 

* Signal Strength Carrier Level Meter 

* Crystal Controlled Video Modulator 

* Detent Channel Tuning with Fine Tune 

* Scan Mode on Front 

* Polarity Selector on Front 

* Decoder Output— S Pin DIN 

* Block Down Converter (Mounts on LNA) 



COMPONENTS 

D SAO 0010 

10' Aluminum Mesh Dish 

SG59.9S FOB 
D SFD 8000 

a' Fiberglass Dish 

$449.95 FOB 
O SFD 6000 

6' Fiberglass Dish 

$349.95 FOB 
D SSD6600 

5Vi' Stainless Dish 

$359,96 FOB 
D SFD 5800 

58" Fiberglass Dish 

5299.95 FOB 
D SFH 0100 

Single Feed 

$17,95 + $4.95 S/H 
D SFH 02W 

Dual Feed 

$144.95 + $4.95 S/H 
Q SFH 0300 

O.C. Motor Feed 

$179.(8 + $4.95 S/H 
D SFH 0400 

Servo Feed 

$«44.9S + $4,95 S/H 
a SUM ROOD 

Misle Recerver 

$349.9$ • 53.95 S/H 

□ SLA 1000 

LNA 10OK 
$349.9$ + 56 00 S/H 
D SLA 07M 

LNA TOK 
$449.95 • $6.00 S/H 

□ SAC 1200 

Actuator 12 Position 

$299.95 • $12,95 S/H 



2 GHz 

20" DISH 
ALUMINUM! 




Complete Systems are everything you need for 
an operating system except your television, a 3H" 
pipe Installed In concrete (where your dish wilt be 
Installed) and Installation labor. 



* HOBBY USE ONLY, NOT FOR UNAUTHORIZED RECEPTION OF TV SIGNALS. 
+ AVAILABLE BY MA!L ONLY. * SEND FOR INFORMATION ON OTHER ITEMS. 

* COMPLETE REPAIR SERVICE. * CHECKS HELD 3 WEEKS FOR CLEARANCE. 

4218 S.36TH PL. PHOENIX. ARIZONA 85040 _ r 

S r n?v: rs (800) 243-6700 feB 



D MSR 2000 S(tr RANGER 

$89.95 + $5.95 S/H 
D MLR 21 00 LONG RANGER 

$t».9S + $5 95 S/H 

D KMP 2030 Micro Probe Kit 

$24.95 ♦ $3,03 S/H 

□ MPD 2000 Micro 20'- Dish 

$14.95 * $5.95 S/H 

□ PCM 2000 Micro PCB only 

54.95 * $3.00 S/H 

D MPS 1218 Micro Power Supply 

$24.95* $3.00 S/H 

OTHER ITEMS 

D RFM-3040 RF Modulators 

$24.9$ • S3 00 S/H 
Q UAA-10OO UHF Amplifier Kit 

$19.95 + S3.00 S/H 



i3D 



NATIONAL 
DELIVERY 



WESTECH ELECTRONICS 

(602) 437-0100 
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MICROPROCESSOR COMPONENTS 






1 Digitalker" ^ 


DT1050 — Applications: Teaching aids. 


appliance a, clock*, automotive, tafacanmiunici- 


tions-, languagv Iranslaliorti, ale. 


Th* OTIOSC is i Blind i rfl DlOll AI.K.EIR k.11 flooded ftllh 13; i&fcSJili 


■nd UH1(JJ wc«da. ? lone: and 5. dHlcrtml lilanet duial.inn Ten 


w*rd and mini hift bHi ■iiigi«* altera t* idcrcaiH). nuking 11 


EHftllbla 10- pulpul qtn-Qlfl wgdJs or wOWln c$ncjlani<Kt ia|q phra»M 


or swan Baniancai. Thn Mica *unpui al Lha OT8050 .<■ ■ hlflftlj in 


tall igiitlr rr-»l» >cuc» Famala and eih ildjran'i YB*G*I Cin ba ifnlhti* 


ad. Trve vOc&buUtr ■■■ chp«n in l»i»[ HE ■■ »ppnc»bl« Id manir pro 


Hue la and man all 


Thw DT1C40 cqnitilt or 1 Spaach fmwwf Chip. MUS4if» <44>pfnp 


and lwo Ift Spc*=h RQUi MMsinUSSRl »nd MM521645Sn;:f24 pla> 


along nilh t Uitiar Word Nil and ■ MKWimandad uhvmaiiic 


dLifljjim on rha ippl<Hlan anatt. 


DT1O50 Digital leer™ S34.95 ea. 


MM54104 Processor Chip $14.95 oa. 


DT1 057- Expindi 1J» 0T1050 voubuLiry (rum 137 Id uni 260 


worrti. Inclufiti 2 H&hU and jptcj 


PntJts duo 57 524.95 83. 


PQta 


teuton 


*^W?Tr 


PmHt, ■■*** r>t 
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JB4.51* a CWOSftvimTm J}'; 


WHV W 71 Sapwltri Chd .1T1 Hffj 
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710MV/M* 4* C OmfllHrd OBCn }<51 


flOPtn 41 l*0»r*,-PiLint>,rt. : Mfi 


flOJtV.'U" fl .c LVturSSM DrtpLHj ,,-,', 
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raosfft m ciupsiiastsoKMf.'Kn im 


HflafV/K" 34 SKCwiKn C/»e JTl h w 


T7MC** 11 Cnflf Gmikv 4 55 


JJOKEV.'H' It tDnaCe^aiofDrfl XU r 05 


IJGTAin] 1* LVoUiw Certnm i-Jl 


ntl/A£Vj | Ka' 11 ' fffl DsufKtt CWfl. XTL FDTj 


ttlWG 74 4F u ne CI*DSSl!p*iiwC«T 1315 


mSIV/«r I* +r u ne Ste*eUinChfl fTL 14 15 


niMLJl M (CUflUm D*AHrC * J9t5 


TJIEP* 71 JlOvrrrn CWHrCC lift 


mru n *^:LiauiJ , &»-'e«mwi:A io» 


;:i.'*> ii iao'LinL'B.oam*c&i'nFZ<; n» 


fflWl *8 LCD 4 *> &a* L» Carfr W. io k 


ir»**fV*ir it iFu*imC&,i'*-t*fl UTt ,UBS 


1 3QOQ5 


IflaaiNTEHSILOlUBpOkiiMci ,19.35[ 


nron 


.,. 74HC High Speed CMOS 


J^COG 


II 5* 


xiyj ii w 


1 
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■■4it23 14 Bt 
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744CH 14 » 


74HCIH, |( Ma 


r4icw 14 j*i 
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74HC10 14 W 
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?4>C11 14 » 


:*eir,i ii i n 


FOCin H ■■';. 


74X14 11 16 


f a<t|j It i » 


74K3J4 fl ?» 


r*C30 14 w 


7tnCiu rl 171 


'4.-r->; il j. 


MMSf 14 W 


KMRU II I » 


7UC3SI 91 l» 


r«ao 34 m 


J4»0» It IF* 


?4*C&1 B 7Jt 


■4nC*.' 11 
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r«<^i ■ :» 


**<C 11 ft 


r*£i.?r. it It 


74M3« 11 J« 
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TMCtSJ II I3S 
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■<i<^> 14 ?1 


r«[M U IJ9 
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T4X7C 14 (1 


faCtti it r» 


r4n>si] ii rji 


X*CT1 11 * 


r<HC>H ii t» 


74C4D74 11 r» 


T*a* u ft 


T4C33I l| >*> 


74>C4W 11 S 


74HS 11 i« 


raC?4D B ctl 


f«<+»j 11 LJ> 


I--./ M 


rWCHI H ifc 


r4K;4in ii a 


r^K'n 1 II H 


f*«MJ 14 Eti 


■'4JC4C.fl 14 tt 


J*tl<fl II ^ 


r«G?43 14 n& 


F4MC4.3.1I 1| 2M 


r*cii7 i* n 


?4X?44 rt m 


?4K4ii4 H 4 ft 
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■'4K245 Jfl J Q 
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j**m u » 


FAOSI 11 n 
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T*C UT 11 i n 


IfiCU 11 53 




74?CiJ8 11 1 cn 


J4HCU&I \\ nncjili-o: * rt-i-- j'T sji-^rd 


HCDD 1* 

MCR 14 JJ 

74C04 14 ft 


wrmmrm 


M091 11 1 55 
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:*C9i H n J9 


T1IC1 14 If, 


ricia; ii h 


74C373 H ? 41 


;«CIQ T4 H 


;*CiM 11 7 *l 


■■■■::■-; m ?tq 


74C" 11 « 


I4C1H » J 41 


HtfQi U M 


rtcza 14 35 


t*c\bj il : :■ 


r 4;W3 T4 » 


74O0 14 ih 


T4C1H It 1 11 


F4C9M 14 15 


t*at U D9 


I4CI0I 11 1 IS 


^4 Mn i| |3'j 


. ? a:4; ii i 3g 


J4CIB2 II 1 19 


74C917 Tl 155 


;4C44 H 1 lii 


T4C61 11 1 11 


7*Ct1S 11 ■ I? 


WfJ T4 14 


riCi«4 14 1 43 


HC517 H 1.55 


?*L.'i 14 L-j 


T4CSF3 If 1 11 


T*t*ti II 4 4? 


MC4S 11 1 » 


74C1F4 1t I U 


NC*?J » 4 Si 


J4CJB 14. » 


Ttflft 11 I tt 


UC9?5 11 5 55 


hew ti i ji 


74Cli} 11 "41. 


Mom ti in 


74CW 14 1 It 


^C19] 1| 1 » 


«c» it et 


?■*'! j. 1 14 1 IV 


WIN 11 1 34 


SXH7 ii sa 


nortLF 1 F| 


tUTJM 14 105 


fu.TCi" < ija 




lUMlC* 1 3fi 


rL-J- , 40i 14 1 H 




IUT471I 14 fi 


tlhul? i v 


uwvu ;s 


[urm i 5i 
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LVii.fi « 


LHF31EH 14 1 4! 


Tictvm it ■« 
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KIRCH! 1 195 
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UU54«.1t PJ 


WC1U1 1 1ft 


UUCBt IK 


if an ii i ii 


wino i 1 4i 


LIU&W 1« 


LUJ4A II « 


IK1H8 11 135 


LltBSh M 


iWUM 4B5 


LWMKV 1 1 95 


LU»/U t 41 


Ljf»lh 4 W 


[UtnUJt 1 51 


LM3CKK | » 


tns» 1 IDD 


UUH41IN 14 te 


uuaori m 


1/ JStff ■ 1 ID 


UUI4HH 14 H 


tM3J59H LH 


L*JJH ■ 1 ID 


LUI4KN 14 195 


LMIiOCH t I Fa 


UtOaWi 1 IB 


L»1DKC< 19S 


UUUU I « 


Litiy/i ii i ft 


UlietKN It 7fl 


tUJljN 141 


LMirDh II 444 


LU1I71IH 11 7.U 


LUJin i it 


LM179I tl 3154 


LMItTCh tc US 


lujijx lie 


Lknmj |i it) 


l>u|Jrti.» 14 743 


lUjitOi I UB 


LW3IDU 1 1 10 


LUi«» It j 25 


nam ii in 


Ltmn ii n 


LMltn» 14 756 


i"JWi 1i5 


LUMIK 11 I Ft 


LkVUfl IK 


UHtmtir 135 


UUCh Ii IX 


LUfHOU 11 H 


UUSHlji ' !i 


L«a* il lift 


mm i* i3 


LKHKM ■ ■•■ 


uyuafAji I a) 


ffiTStf 14 ZH 


iMEOTi M 


LU34U1I | n 




IMTflT-II it 


UU6* II 1 19 


U1SM [4 ]H 


IMEOT 15 ■> 


'U»(Ni« It ill 


iinnr 195 


i.urcri4 u 


UOWl 1 B 


LhCVV JH 


UH£QN II 1U 


LUMN 1 IK 


Lira it if. a 


■JOBA 5*S 


LIU* 5» 


LUSKW w n 


iVUrt 14 -H 


nwoi II 3« 


LUHCT» Ifi J'l 


LW1K07 U 


TL4WC* 1 1 11 


tlUiKft It IS)' 


LVJJ1H I 3*4 


KiJti; | ?95 


LU2Mft 14 £t 


Liiiit? it] 


WJ441| 11 ?K 


LUJWCh | Ml 


IMliy 144 


KSoW 11 l« 


UOHVI 1 9) 


iVI3fc? 1. 14 


MtUtV 1 X, 


UUar«f rl fft 


L«JiW its 


HUaaA 1 U 


ijniih ii m 


UOBT l» 


LH556II 11 51 


vmtm ii itj 


LMfflK in 


t*y*. II Jft 


IC41M 14 12 


LUUh ii « 


UUHH 14 1 1| 


•C4niM| 1 IB 


iUj*>.- ■:-.; 


LHl 1 lit 


«41t4Tt 44 


UOW-1J IB 


ueov i » 


IJMB0CJI 1 l/f 


liiJH^uj 131 


no™ ii an 


iHJMW II IS 


! «Hjt :i Mi 


Harm 11 j.» 


*CJW7 1 J.4J 


LMHOtS ft 


L.MTOOI | 1 11 


•jtwii i in 


WW 12 ft 


UrjWJ |l 41 


cjui ii in 


LKHH 11 ft 


timoi 14 «J 


LWI9WP1 1 lit 


LW3*3f74 n 


LH711H 14 J 


lMihow 11 1.11 


LVM1M ft 


una* 14 M 


«4.-7 a is 


LMUlf 1? ft 


U40* 14 100 


•KJMUHf 
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HOME COMPUTER ACCESSORIES 



RS232 ADAPTER FOR 
V1C-20 AND COMMODORE 64 



KEYBOARDS 



^ 



The JE232CM' allows connection of Standard RS232 
primers., modems, etc, to your VIC-2Q and G-64. A4-po4* 
twitch allows the inversion of the 4 eortlrot lines. Com- 
plete installation and operation Fnelnictlons included. 
- Plugs into User ftj-ri - Provides Standard RS232 signal 
levels ■ Uses 6 signals (Transmit, Receive, Clear to Send, 
Request to Send. Data Terminal Ready, Data Sal Ready). 

JE232CM . , $39.95 



VOICE SYNTHESIZER 
FOB APPLE AND COMMODORE 




JE520AP 



JE5ZDCM 

• Over ?50 word vocabulary -allhr.es allow llie lormjlloii of more 
Nun SOOwwdi * SuiH-m amplifier, Speaker, volumn cnnlrol. arid 
audio jack * Recrcales a char, natural mils vcic-c * Plurj-in user 
ready with documenlalrtin and sample softwatB * Case jija: 

twi k a^"W x i-aya-H 

APPUCATIONS: • Sacurtty Warning 

• Teaching 

* lnitruiiHrlat»n 
The J E520 VOICE SYNTH EStZER will plug rip;ht ml o your 
computer and. allow you to enhance almost any applica- 
lion. UtillrJny National Semiconductor's DIGtTALKER ■ 
Speech Processor 1C (wilh, four custom memory chips), 
lha JE520 com presses natural apoech into digital man* 
ory, including the origins I inflections and empnasn. The 
result is an u >d rem c!.y claar r natural vocalization. 

Pul Ho Dogrtplk wi Prfo* 

JE520CM For Cflrnmedare M & VIC-ZO $114.95 

JE520AP For Apple II. JU . and r/r? $149.95 



• Handicap Aid 
' Gamei 




HF-TEK 14-KEY NUMERIC KEYPAD 

' Crest keypad tor many home and business computer appjicitton* . 

• SPST switching - Mounted on PC. board ■ Sua 6* Lft'eTW x 1*' 

- color: Cray ■ Waighl: i lb ■ Spec available 

K-14 $9.95 




: PSffH : 




18'Lx7 s i"Wx 1VH 




1c"Lk6<«-W«H."H 



Nationally Known 
Ma nufactumrl 




2l r i'L,*9&"Wx3 1 i-K 



MICRO SWITCH 

ASCII Encoded Keyboards 

• Large selection of keyboards -Han elfcce 

switching « Some hxm parallel interfaces ,* Soma 

hawe serial interlaces * AH have atatua LEOs and a 

minimum c1 68 keys -Soma wilri numeric keypad 

cjpubiiil.-ct. cursor controls, or bolh ■ Stytaa may 

vary ■ VVeiohl. ? Iba ■ No tpeca amiable 

KB-MISC, $9,95 



Mitsumi 54-Key Un en coded 
Matrix All- Purpose Keyboard 

■ SPST keyawitchoa - 20 pin nbbon coble cannec- 
v.nn • Low proMn keys > Features- cursor OOfrtrofc 
control, caps iiockt. luncfton, enler and sum keys 

■ Color fteycaps) ; crey ■ Vii T 1 tb- - Plnowt Included 
KB54 SI 4.95 



71-Key ASCII Cherry Keyboard 

■ 7 bri paraUal ASCII with afrob* - 1 E key numeric 
keypad ■ SPST macKanKal keyiwitoTies -iS/30 

card-edge connector ■ Features- escape, control, 
cursorcontrolB.pluitOadcJ'l speciaf lunction keys 
'Color: while "tftoght: 2 lbs. - Spec. Included 

KB1S01 $29.95 



87 KEY ASCII Cherry Keyboard 

■ 12-fcey numeric keypad * Cuftor keypad ■ SPST 

mechanical hayawitcbes * 40-pin header connector 

■ Colon: main and numeric hwypad— orange ; Cursor 
keypad-yeilow • VWghr. 2 lbs ■ Spec mcfuded 

KB8600 $34,95 



1 06-KEY 8-BIT SERIAL ASCII 
KEYBOARD 

- The terminals were designed to be delsy chained 
around a cemrai host oompulef nnd used as tntfi- 
vldwIwerksleticmj-Kallerfeclswiitdilnfl -nunwne 
and cursor keypad ■ 10 user definable keys ■ 50' 
interlace cable with 9-pin AUb-mifHSlure connector 
■ 7 LED lunction displays ■ Security lock * N-kery fdII- 
over ■ Automatic key repeal iunclion ■ Color ijcesel' 
white w/black panel— (key canst grey end blue 
* Weight; fi.'- lbs, ■ Gala Included. 
KB139 $59.95 





JE664 EPROM PROGRAMMER 

8K to 64K EPROMS - 24 & 28 Pin Packages 

Gei^twj Stn-vidaHai — nfearu n Mtniwal STfMK hi Oaenoaa 

■ r+oar«™ iK rtlditej; EPnOMp -Chn*i -hjr pf-WWi^ fli"S«t EPOOUl 

■ EffiLildH FfOJiir EPROMi ■ flSSJIC Ci*ppjtcir kHorrjca ifir Klifcng infl 
cfogntm ISadns ■ Load t dita into HAM ty h*irt»ard ■ ChiAjM diu in RAM 
ty Mybove < Lwdi ttMi hvn an EFflC** - Cwnpv«£fnOW« kv «jnrt*M 
drfta™ii^a.Cept«EPftOUs j Pmi«rl«Tput T 1 5V*C. flOMt. 1«» Jrt»n lOW 
pOirtr toniurfJ^KKr ■■EmSaaof* Ceklr-eWMknJtori. hgTiE Un [i*iils with 
mcidH end dMoh * mochi beewn ■ Sat: fSH'L i BVD k 3*1 TH ■ W*e»« 
»IN 



I1H JEPN EfAOU rnvmewHiad WfW M HH MITO ^iw Kki 
EWfc.-^TxrrapE^I^^^-fcfl^tor^J^Wi-amJlRxifcrWUmlVB 
■eyt t»|i kbm J K)M arOROH, W tan m BdHMilE«noa« m hi 4«rJi fE&S R932C 
BUS. Oi tt" 1 « «"f '*«i*Mrt nn JWi w>ft mw tw nan ri ft ■mwatwi m* pmh 

LTMXWsPWmi 

dm Be aiajfiiniBerJ eiridy U as Ti iu wfrwfcui, nmq u 
to m peiffifTtd aw Maori who tr ■ W i 

AQDflEU n nnprt XuKTd utlwml k^^ A 'WiMV EHKW OAT*,- 
bAnctovUVUrA nkbi l*m MU add U SHU >9d an h AvftiynMi ten 
Mcaeacmi >M toun ^Ak t^ v^i j*» h«jw i tarrrtnew r<*i*'e **» THtl:6W 
fti VP — wnrtu wn JH1« Annp* Bte*a 

JE664-A Enaa frurr. 

<kuemb!(0 1. Tmt<3 1 




frffpaa tteux b n fBbi UM [ho j 

■vaMrmVi Hti to an kflm r*JAM A am(4i praeaai kdnje] 

VMvf^tm DKV*Ma^BpwM1aididtiii«r>nlB0f 

JB3J2 Pfft 9403 .IU4 (-W wrt rtu »rtr *d J (*m Ijtv 

fOBAUKaTEDTTMEASAMFLE OT SWTWAflE WRTirrEN IK BASE FOR 

THE TftS-40' MOCCL ■, UEVEl, a COMPUTE ft WILL ALSO 6E PAOVfflCD 



JE5G4-ARS tfflCM rTBj *.JE(A5 Datwi, , 



. $1195.00 



^*Vn6m*M W y-Wb*mXi&*r**ltvm i> it V'' r mi i fua r i* ) **irKU*4 



»«*•"" *■-*= 



Twrwoya «*p.*i 






JIHI 



POWER SUPPLIES 



TBANSACTION TECHNOLOGY. INC. 
SVDC -V 1 AMP Regulated Power Suptilv 

- OulpuE' ► SVOC fl I a m 1. 1 JIM ' 30VDC f ftouLaLco I ' In pul 1 1 5VAC. 60 Hz 
■ Two lone [blcck/Crtllgfl) =Eircnolosoii C«M ' 6 toot. 3-OGftdUOIOi 0I4CK 
powor coni ■ Sl». SV L X 7" W it 3U- H ■ HWohl: 3 18» 

PS51194 $14.95 



He*! 






v 



Power/Male Corp. REGULATED POWER SUPPLY 

■ Input' 105-1 25/210-250 VAC at JI7-63 Hi • Line reguLalion: iQ.05^- Three 
mouri.ng surface* ■ DwnroJtogtt protection ■ LfL recognized ■ CSA certified 

tWlBg. Ovtpur SO* W*ia M Prtc* 

EMA5/6B 5Ve3V6VS2.5A 4 r iT_ * ^TrV 1 2^4T1 21b* $29^95 
EMA5/6C 5Vfl6A/BV#5A 5S-Lx4 T i"W x 2\H -t Jba S39.9S 



ASTEC SWrTCHING REGULATED POWER SUPPLY 

■ Apple III Rnver Supply - Multipla output For banch top uses And olnor 
application^ - Input: 1 1 5VAC. 50-60 He fi 30 amps - Output ' 5'VOC 1 .0 amp, 

■ I2VDCS 1.0amp r -12VDCe 1.0 amp. -r2iVDCa) JSernp, -24VDC425amp 
- 5>re: 15"Lx3VWn WH- ttte»flht: 24 Ifis. 

AS1155 S39.95 



POWEFt SUPPLY t 5VDC 6 7. 6 AM R 1 2VDC * 1 ^ AMP SWTTCHJNG 

- inpirf 1 I5WAC. M-60Mi a 3 anu>230\flC. MMf * 1 « *rp -fan «4«Mf taj«)h 
jWiKlrwitChHtillijaowtCi-OjlKiC SVOCaf Samp IZ'iTKei 5im P 'Sbolrjjrk 
fXrmt and ■ Sua 11*1.1 lS^-WaaVtt -Wlighl tltn 

PS94VOS $39,95 



KEPCOrTDK 4^UTPUT SWrTGHING POWER SUPPLY 

■ Ideal for disk drive needs of CRT iermtnahv microconipuien and 

video c>ama* '• Inpul. 1 1 S/2.3QVAC, 5Q/G0Hi ■ Output: +5V « S Amp, +1 2V * 
1 8 Amp. + 1 2V a 2 AmrA - 1 2V « 0.5 Amp ■ UL recognized ■ CSA certified 

■ S«e: 7\X x. 5-3/ 1 6"W a 1 *k"H ■ Vkta-ig ht 2 lb*. 

MRM174KF. $59.95 



4-CHANNEL SWITCHING POWER SUPPLY 

- W icroproGeasor, m>riL' com puter, larmmaJ, medical equipment and prOCeu 
control apphcaHont ■ Input: 90- 1 30VAC, 47 -440Hz ■ Oulput . + 5VOC 5^ 
-SVDCa 1 A;^l WOC t IA -12VDCO IA- Lme regulations: 'd?* ■ Rippte: 
30mV p-p - Load regulation: "I 1 * -0«fcurrenl pfoleclron 'Adj: 5V main 
output - 1 0% ■ Siz« :6H"LX l*i"Wk tt5/1 G*H - Weigiii- t4 B3» 

FCS-604A, S69.95 each 



Switching Power Supply for APPLE II, II+ & fie" 

■ Can drive (our floppy disk drives end up to eight expansion cards 

■ Short circuit and overload protection ■ File inside Apple computer 
* Fully regulated +5V« 5A, +12V £ 1,6 A. -SV S -SA. -12V € .5 A 

- Olroct plug-In power cord included * Sizei 9*i"L x Sft-W x ^^'H 

-Weights lbs. 

KHP4007 , S79.95 



H0.W Minimum Order — U-S, Funds Only 
California Residents Add 6v>% Sales Tax 
Shipping — Arid S% plus SI. 50 Insurance 
5end s,A r s.£. fof MonfhiJy Safes Fijfer/ 



Spec Sheets — 30e eech 
Send S1 .00 Rosleoe for your 
FHEE 19WJAMfTCO CATALOG 
Prices Subject to Change 



Ma sterC ard I 




V7S4* 



1 355 SHOREWAY ROAD, BELMONT, CA 94002 
VI* PHONE ORDERS WELCOME — (415) 592-8097 Talex: 1T6043 



4-Digit Fluorescent Alarm Clock Kit 






MEW! 



* AM.'PU Indie H w 
■ Automata 
dtiplay dlirtmar 
■ BrtgHt 4-tf g'l %■$' hiqh eitpliy * 10 minute inwi i.1an>i 
The JE7E0 Clock Kit is a vorsalile 12-houi digital clock 
mth 24'hour alarm. The clock has a bright 0.5" high 
blue-green tiupreacent display. The display vnll automal- 
icaily dim with choncjing light conditions. The 24-hour 
slann allows the user to disable Ihe alarm and Immediat- 
ely re^enable the alarm lo activate 24 hours later. The kit 
Includes all documentation, components, case and wall 
transformer. Slze:SVLx 3^"Wx 1^*D. 

JE750 Alarm Clock Kit $29.95 



DISK DRIVES AND SUPPLIES 



5V APPLE 1 

Direct Plug-In 

Compatible Disk Drive 

• UiM Htefhl IUH BMlfakl * UlK 
NraUM itariai ' IS ItkAi — etaaablli 



tar itf uato - (hm pJui bda p«r ath t»- 

tralK tin - iu* a"L k JK-B 1 i 

ADD-514...S19S.95 



+5VOC a 6 Amps Microcomputer 
+12VDC 6 4 Amps Power fnc; 

-12VDC® 0.5 Amps Resofeted 

flower Supply 

• Perfed for computer or diak 

drive oyatons ■ Suppfy has AMP 
connectors For direct connec- 
tion to two 5H" disk dnves 
■ Cooling tan ■ Input; TOO/1 1&7 
200/230VAC, 47-63Hz ^ Oulput 
1 3 1 * 1. x fii* "W x 5"H {above) + Weig hi; 9 lbs 

CP167 .,,,$59.95 




"•M — 



ED iXDhSTKiES Protect Vburaetf... 
DATASHIELD 
Surge Protector 




■ EiinnrLfttesvonaot MHkesandEwt-RFl noiaa 
be Ice H can damaga vout eqiapmefii or ceuse 
data toss * 6 month wananty ► Fbwei rias*pa- 
lion ( 1 00 mioroaecondil : 1 .000,000 vnhs - 6 
sockets ■ 6 Fool power cord - ^formal lme volt- 
aae hofc a tor light ■ Srown ouy&lick out reest 
m tU l • WalghL 2 iiba 

Model 100 $69.95 



Prefect 

Yourself.., 



DATASHIELD' 

Back-Up 
Power Source 



kiv I PrariclasuplQ 33 minutes efcontiniaout 120 

k___V j * VfC GOHz power to your computer ayxtanrt 

m ■ Hood depondonLJ whon you have a black out 

\ or voitaoe aaQ ■ Oulpui rating- 200 waits - Six 

t flwrvtti warranty ■ vveight' 19 lbs. 

Mode] 200 (PC200) $349.95 



IBM MEMORY EXPANSION KIT 
COMPAQ COMPATIBILITY 



SAVE HUNDREDS OF SSS BY UPGRADING 
MEMORY BOARDS YOURSELF! 

Moil et llw papula- memory boinli allow jr«i le add m iddnloml 
S4K, IZSKh IKK. Br2»K, The IBatMK XII wlllpopuliL* ihn> baardi 
h> I4K byte irwramenU. the tilt la eEmpIt (e Initall — \*u 3ni*n Eh* 
n>fn MK RAH thlpi In Ina eravMad aodtaut ind aat iha tMOflroupi 
el awkLDrwi. 09n>elUmi era leeludad. 

IBMS4K (Nina 200ns G4K RAM:) $49.95 



TRS-80 MEMORY EXFANSION KIT 



THS-SO (o 16K, 32K, or 48K 
"Hodil 1 - From 4K In 1EK Riqiilrti (1| nni Ktl 
MDdal 3 ■ Fidt 4K to 4BK Biquill! |3) Thru Kltt 
Color ■ Fmtn 4K to 16K Kiquinl 11) Orn Kll 

.*MlM I *qulpt.d *Mh L.P4HUM iHt .f tt UK T.t KHl IUqibl« 

- OH Kt A*qukU 1« iK* IU *l £.»MtlM - 

TRS-1EK3 'ZOOM lor Color £ Modal III Si 2. 95 

TRS-1SM 'ZSOni lor Model I 110.95 



TRS-BO Color 3?K o( 64K Conversion KM 



Easy |p install hits cOfflea compute win & ea 4 lfi< -2 1 ECfln 31 64K 
dynamic RAMs and conversion documentation Cotwrta THS-8G 
co*o* computers, with D. E, EX F and NC cfrcurt board* to 32K. 
AjaocemerusTRS-BO color cempulerB to t34K nsKDOSorOS-S 
required to utilize lull G4K RAM on all OOfflputera. 
TRS^4K2, 1*4.95 



UV-EPROWI Eraser 



[ 8 Ghlpt — 51 Mlnutat ] 



k 



| 1 Chip - 37 Minutes 



EilHI 3T0I, 27 II, 3732. 27U. zStfl, UK. 2E44. Ermi up Id a chip* 

tvllhln Si mlnutai (1 chip In 17 mlnmrii). HilnUilnie«Hlanl axpeaim 
dli'±ncu al ehm Inch, SpecLjl COAdlKlhn faem II""' #llfnln*1#i ttHk 
bu> I J 'J p. BuiM-ln : 1 1* lj ! cc k lo pr»i-»nt U V *Hpoiur>«. Campari — Dnhf 
a.M" k 170" k Z.W. Cemplala wilh holding vtj let I ehipi. 

DE-4 UV-EPROM Eraser ... S 79.95 
UVS-11EL Replacement Bulb ..116.95 J 
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DON'T 
BLAME THE 
SOFTWARE! 

( hir focialon eliminate equipment 

interaction, dean up interference, 

curb damaging power tine spikes 

and 

lightning 

burst*. 




ISO-1 ISOLATOR 

3 isolated awket*; quality spike 
suppression: basic protection. . 881.95 

BO-3 SUPER-ISOLATOR 

3 dual isolated sockets; suppressor; 
commercial protection 81 22 .95 

ISO-1 7 MAGNUM ISOLATOR 

4 quad isolated sockets: suppressor: 
laboratory grade protection. . $213.95 

IMF- Electronic Specialists, Inc. 

171 S. Msln.Natlek.MAOITflC (817)055-1632 

Toll Free Order Desk 1 •800-225-4878 
MasterCard, VISA. American Express 




Send tor our FREE 1984 catalog 
of electronic components, kits. 
IC's, computer software, 
computer peripherals and 
unique Items. 



PARTS SUPER SPECIALS! 




SOunD FFffCTJ EIHf JUTOft KIT *. £j , 

riTJfrfl Mund rfrieli M vim IN pop** 1 UTtAJJ a t* ^ 

Ehfff U MWtop Pndtur kKerMcnt Wtfl " " " 

tort trnjn 4od*f T rt; wunft Uw* t _ 

lor w*$* pmyuujiBTH rji in wmAs ObhUh I 

f?en 9V MtlCn, . S>Ji Crl hurt 3 ?i" i : 

E44U Hi vi, 




■ox. or' uanou 




MD /"TV "••"•'••■'•"•i ■■'ton. tJr.«> 



rirctnfti 



^ALLJllLI SLRPRtSI. F-ACk.-M.l 



Sf™i »■ h' * ■ l«-*iw«idwt h-im« ri t ril Mr hi i« rt*iiii, w hit* m f?| S 

^ T grtMltll • ■■ .■'...- .-J U .l,:H*.1.lEtrL .ip^l W \ 

,I> IQTL htnlWU.. L«lh.rft k,n,-.(!m W .li r Hr(S««lJ, Wl J 

rTf " r ' T f "il *" *',*"' '"^ T""™* ■»«»Mrntj|rir«ll( I 



» 

i? 



1WMC vrUUILI P BOM ODHT KIT 

Covpto wrirW* rUr xlrtft '■■jni Ij" crt 

■ini IliirHi el JalH Optnlii Irc-m ilind-iri! 

1J0VAC BeMWrrJti^l -.1!Muilfldi «fT 

m uu Ihrmighnfl !h* WrirJ DhiiI n 
fitttd hsirj) JT. ■ 2"W . 3"H 



•#: 



Of 



C3071 
S3 .99 



Siiiln I ii Lh -ii:h rrn-.j, 



^H|»k FASgiNATfON STAR KIT 

_/**** I'luilmnili 'VitiJuJ. . .■* ■£*» , 

av^ivmS 1 i -■.:■; . 

iirvuli. fi'im IV. b > '. k 

CJ4JJ lift?; *■ -. ■ ^ 



3 CHANNEL 
COLOR ORGAN :Ol 

1 1 irtil In up I if r»« 



/; 



fiV 



NEGATIVE ION 
GENERATOR BOAR I? 

r^niipht imniir, wliir 
Uu>l,r|c fr.-,rp ,,< Mii-i 






Remember family 

or friends with 
Special Occasion, 

Get Well or 
Memorial cards. 



o 



American Heart 
Association 



WE'RE FIGHTING FOR YOUR LIFE 
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nri iy*** 641 Academy Drive • Northbrook, Illinois 60062 

dCfi InC For information (312) 564-0104 • 7o order outside Illinois 1-800-323-1327 



SOLID STATE STEREO 
REVERBERATION AMPLIFIER 



SprcEftcattoni: ■ Total harmornc distortion 

Jcssthan 05^" Frequency response lOHrto 

50K Hj -ldB* S/N Radon 9Qd&> Keverber- 

ation timed lo3seC * input l50MV'50Kohm 

• Max input 2V • Accepts, input from tape. 

phono or flux 

Includes and LED Reverb Level display Kit 

comes with all electronic components, trpns- 

lormei" and irtslluchons. and T9' rack rtioont 

cabinet 

Model TA-2400 S89.9S 



»! 



Microwave Preamp! 



AMATEUR MICROWAVE 
Receiver System 
1.9-2.5 GHZ 

MICROWAVE 

RECEIVER 

SYSTEM 

■ Commercial grade conaEructior, ■ siu'dy 
Parabolic; aluminum reflector antenna* High 
gain 50 dB' ■ Line ol sighi disuncs 46 miles' 

• Complclc system, power Supply, cable, ag- 

semol ed < e'l* -cucur anten na. and dourncon v*rtcr 
+ Downca nvtar ter mauniedmatlracrivecatuner 

90 day warranty on PS-S! 

^S5 Assembled S 109.95 

Kit Form S 79.95 



SOLID STATE STEREO 

GRAPHIC EQUALIZER 

PRE AMP KIT 



SpecHtcallrjni: • Tolal Haimomc □iStorlion 
Less than- 05*u • rnrermodu ration Distortion 
-.iDHr 7.KHj 4 1 SMPTE Mtfl^di LeSS Iha" 
03s ■ Frequency Response Overall 10HZ J *^ 
100KH; -'."Jjrfi 1 dB » RlAA Curve Devia- 
tion jPftono) -02dB -0 fdB <3QH£*»* iSKHjj 

* Gnannel separalton |a1 rated output 3KKi| 

* Priono Tune* Aux and Tape Monitor belter 
IMan 70dB ■ topul sens'liviy and impedance 
1 1 KHz tar rateO output) 

Phono: ?MV47KohmsAu» i30MV50Konrn-s 
Tuner: 130MV" 9}K onms Tape: 13QWV 50K 
ohm*. Graphic EojuilJier Control: 10 Band 
Slide Control frequency Band*: 31 5Hi 
G34H; 125Mr 2MHl SOOHz IKHj SKHr 
4KHi flKHf i SKHz also wiih on panel selector 
U>t PhOnp Tuner Aux t and Aujt 2 Power 
Supply: ii? VAC Kit comes wim all electronic 
Components transformer instruction* and a 
19 fHCk, mount type metal caoinet 

TA-2500(Kit) $119.00 



NEW 
KIT 

Use with P5-3 K it Adds 20-25 db gam to ooosi 
reception distance 
■ LOW Noise 
' High Gam 

• Can ne used willi all existing stop sign 
board .reeewers* 

* 1 9-2 5 gHZ Freq flange 

PS-4 (Kit) S34.9S 



INFRA-RED 
REMOTE CONTROL 

t SWITCH KIT 

_£mu mtra-red flemoteCori. 
*AUH trot switcn can t* used 
h **^ to control appMance* 
up io 500 Vi 

The TK^tl has effective control up '■■■'■ IQ 
metBfs Ho antenna needed features (ateat «C 
controller which excludes unierlerentes I'rjm 
tight or AC pulse signal 

TK-41 Kit S24.95 



20 STEP LED POWER 
LEVEL INDICATOR KIT 



This new stereo level indicator uu consists oi , 
40 3-color LED s tomdftzaie sound lev el uulpi*1 ' 
of your arnphiier from -57 dB Co dB Comes 
with an attractive s'lk screen printed panel 
Has selector iwitcft io allow floating or 
gradual ouiput mdictingi KM mctudes aN parts 
Front panel and power supply 

TY-45 (Kll) 

$34.95 



SPY EAR 

A very popular device de- A.H 

signed to luten I o sounds* w w 

vO'Ce* through rooms Or 3 « 

It ihrcfc concrete walli 

Place listening sensor agajnsl wall and 

earphone m oar Adjust volume control 1 

Clearly near things you may not warn Io 1 



CM-8 



SS9.9S 



STEREO AMP KIT 
160 Watt Total 80W + SOW 

This is a solid state all transistor &rcu>try on 
board stereo amplifier Power output employs 
2 pairs o1 matching Darlington trans 1110*5 
T h D less tha n 05** De hveen DC to 200 KHz 
Power supoly reguires 30 VCT 2 imo ■ ^MH 



TA-W2 
S39.95 

Trantlorrner 

(optional) 

S9.9S 



- 




LOW TIM DC STEREO 
PRE-AM KIT TA-2800 

Incorporates itatf ot DC d*fign that give* a 
Irequency retponaelrom OHz-100KHi * ,5dB. 
■ Features [pur* deteat switch loudness, 
treble midrange bass oalance * Coniams 
quad B;F el op- am p ro rjevei op T H D ot 0u5 , • 
at ralad Output • Input sehSitr^ly phone 2 5 
MVIurw .lux tape play iCKlMV 100K* Power 
Supply * 15 VOJL DC at 2A Kit comes *ilh 
regulated power supply all you need is a 15-20 
VCT 2 amp VFMR 

TA-2A00 

ONLY 
S44.50 

XFMR 

S4.50 ea. 




UHFTV PREAMP 



^° oo 



TJ - 



-LT 



FEATURES: 
• 25 dB u'u 

- Kit 



Your reception will dramatically improve 1 This 
unit will enable you to pul I'm signals you never 
h new were t here 1 For both indoor and outdoor 

use Input and output impedance 75 ohm No 
adiuslmeni 1 Easy assembly 

JH-OKit S23.9S f: 




TA-1500 , 

200 WATT/ 

CHANNEL! 

STEREO 

AMP & 

PREAMP 

KIT 



More power for aiareo Master! iqo watts' 
channel, stereo preamp built-m. Treoel, 
midrange H pass, nrnc volume. Balance and 
vo-lume are standard controls on ihe pre- 
amp, Mjc input allows yDU to usemI as fl P A 
Specif la lions: 1 00 w x 2 i n ;o 8 Oh ms FreqL 
Range: 0-lOOKhi i,3dB Thd: jJVb S/N 
Halio; SO dB SeniHivlty: 3 mu mto 42K 
Power Requirement*: 24-40 VAC 

TA-1500 $72.00 

1S0 WATT DC STEREO AMP/PHEAMPKIT 

The TA-BO0 is an 80 wa(l/channel preamp 
and power amp wish tone controj nigh 
middle and bass controls. Volume and 
balance control are built-in. On beard 
power supply requires only 60 volt CT 
XfMR Specifications: 50W x 2 into B 
Ohms. Freq. Range: OHZ-100 KhzjL3dB 
Thd; .01 V S/N Ratio: 30 dB. SerutHfviiy: 
3 mu Into 47 K. Power Hequ!rvm«nli: 
24-40 VAC. 

TA-800 S65.00 



Add 10% shipping on orders under $35.00. Orders over $35.00, add 5%. 
Catalog-Si. 00. Visa & Mastercharge accepted. 
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CIRCLE 60 ON FREE INFORMATION CARD 



V-/UDWVNCED 
^"\ /PRODUCTS 
Tam UP-GRADES 

64K D RAM (4164-200nS) 

9 pes for s 50°° 

16K DRAM (4116-200nS) 

8 pes for $ 12 95 




I 76477 S3 SO MC&UD 51 95 

7S46& 5» SC-OIVMrtw »« 

I Tfl4Bfl a 50 OT 1050 

IAV3W1Q 895 D^-lalhar 34 95 

|AY38ff12 12 50 MM541Q4 n 95 



UPIN21F 55 75 34PINJ1F S." rv's 

ICPIMZIF 5 95 2BPIN21F 9 60 

1SPW21F 7 75 40HN21F 10.7S 

20PIH21F 7.95 (HP1N31F 1995 



<""■ ™« Mail Order: P.O. Boa 173R Ireins. CA 92713 

Ofin_OC^_pOQfl Bc,Jl1 »3H1B E. Edlngsr. Santa Ana, DA S2705 

TWX 542 W. rinnblF. Sat) JrjbE. CA 95131 

91 0-595-1 565 i««i mmwb 



art HVrU A-VE-K CO add 3*. wrnfi-tfwrrji Add 
ihipprf^ £ MrT* ^q p* W SO. T»hrel»»Wr t ¥ rl i/illM Add 

:fir% a]r fcnqri MOW* or LI'S Pjvcal Pr»1 «Wd» rttpprhert* 
mJT*s* NO COOf Pnww wApKl kg chtng* nathM nau 
icnw EHm MAfKtm pro* Mt* IrVfl IC H " H *• nr#i V 
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CO 


to 


CO 


CD 




& 
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Electronics Paperback Books 

Quality Paperbacks at Affordable Prices 



P 

ICitOFS 

bo j 
.50 

r 
ft 




■ | W SOLDER LESS 

BREADBOARD PRO- 
JECTSBOOK-1. 
S575 '/;i«!-H>vi!-r possi- 
b/e the same parts wo 
mod in HVOril pro ■ 
i*cts Ev*n I fir&Mime 
build** an complete 
these CKCudS 

1 HOW TO GET 
YOUR ELECTRONIC 
PROJECTS WORK- 
ING. 14.50, Helps you 
IrDubltlhoOC and H&a.-r 
hpnc- buiR projects of 
every 3*4CneWn- 

Q MINt-WATRIX 
BOARD PROJECTS 
55,00, A vaneTy a pro- 
jects thai can AS b* 
C^-1 upon a maii-mainx 
board IMI has 10 Strips 
i"d ii 2-t hales long 



I MODERN OP-AMP 
PROJECTS, 45.00. 

Wide range ol special- 
ized! op-amp circuita «i- 
cludeig : c- no se o- 
caslorbon. u|T/a-hi input 
■moodance. olc 

7^ MULTI-CIRCUIT 
BOARD PROJECTS. 
15,00. £i rawly simcfie 
projects 1hat can a' ba 
built on a angle 
printed- circuit board. All 
are powered by a SV 
batteny 

□ IC PROJECTS 
FOR BEGINNERS. 
5500. metoensive di5 ■ 
[a I and linear IC s are 
usee io assemble Irut 

:-? C -■■■or. si DrtWH PI" 

tended lor If* be- 




~ ART Of PRO- 
GRAMMING THE 10* 
ZX41. 65.25. Topics in- 
clude full su'ecn. scroll- 
ing. PEEK 4 POKE. 
plus actual working 
programs 

□ THE S30B COM- 
PANION. S5.0O. Wnl- 
ten far the average 
aisambty language 
prog ram mar. A discus- 
sion ol 6809 Malum & 
rolaronce work lor Iho 
&909 programmer 

- PRACTICAL COM- 
PUTE* E* 

PERI MENTS. U.iO. 
Fds « background; 10 

m*ropT3C«sar ty con- 
structing typesj ccmpu- 
\W «cuM uKrtgi dis- 
crete logic g 



□ ART OF PRO- 
GRAMMING THE 1K 

ZX61.SS.M. Hqw to 
use Hie feature* ol tiw 
ZXfl 1 an programs, ihai 
atihe- IK machine and 
are slili 'un to use 

" 3 INTRODUCTION 
TO BASIC PRO- 
GRAMMING TECH- 
NIQUES. 56.00. Based 
on authpr"i. owi topon- 
once in learning BASIC 
and Helping olrwrj, 10 
*am 10 program 

A MICROPROCES- 
SOR Ptf!MEfi.SX .50. 



compuUng far Erie be- 
ginne* StOp-by-Htp 

ai pains computer op- 



Z. THE PRE- 
COMPILER BOOK. 
45.00. Asnsd at ttta 

t&SOlLHe fregtfirnr with 



pure-re A non-lrjchnicaJ 
discusHon Iha* helps 
you anler the ctanputar 





"J AN INTRODUC- 
TION TO VIDEO. 

£5.00. Perfect icr th* 

parson Jml abouL to 
buy a VCR Dtseuswa 
proa 4 com ol Iho var- 
ious formats, video 
discs; ttdeolaxt, tape 
copying and mora, 



H BASIC * PASCAL 

44.00. Takes BASIC 4 
Pascal and dwwiopa 
programs In both lan- 
guages simultaneously 




' FIRST BOOK OF 
TRANSISTOR EQUIV- 
ALENTS. J. SUB- 
STITUTES, 43.73, 

□ PRACTICAL COM- 
PUTES EK 
PERI HE NTS. 54.50. 



' ' ELECTRONICS 
S4MPUFIED CRYSTAL 
SET CONSTRUCTION 
S4.50. 

- ELECTRONIC 
HOUSEHOLD PRO- 
JECTS. S-i .M 




: POWER SUPPLY 
PROJECTS. M.S0. 

Contans dtvgns and 
comEruciKm detalh tor 
Aimosl any poAef sup- 
ply 1h# Mpanmentar ib 
-.kc-V to need 

□ REMOTE CON- 
TR0L PROJECTS. 
$&M. Radio -control 

nlr«-fad. wbiqIb IhjM. S 
utinsomc syslomi are 
all included, along with 
tiWhddi ol applying 
them 

~ ELECTRONIC 
TEST EQUIPMENT 
CONSTRUCTION, 
S4-S0- GonUnxton b*> 
in.is ol a vnbe range of 
tesl equipment 1h« §X- 
penmenle* can build at 



"J ELECTRONIC 

PROJECTS USING 
SOLAR CELLS. :>:><•>> 
Stmplc circuls that 
nave- numerous ap- 
pi teal ions around ihe 



' ELECTRONIC TIH^ 
ER PROJECTS. $5.00. 

Timing pircvUs (or 
aMmut any application 
" irmighj 



r. COUNTER DRIVER 
a NUMERICAL' 
DISPLAY PROJECTS. 
H.Ml Faatum ap- 

pbCailOna A projects 
using venous 'ypas of 
nuntttncil-dttpiay da- 




PRACTKAL ELEC^ 



BLOCKS-Booh 1. 
9S.0D, AI alKtnsncs 

tircurls conaisi ol san- 
pJa txjia*vj blocks 
When you know how 1o 
make Ihe btocki you 
can easily creata your 




PRACTICAL ELEC- 
TRONICS CALCULA- 
TIONS AND F0RMU 
LAC. ST.50. A :■<■■■ 
relarence work 1hat 
bndtgH tha gap be- 
tweon complkjaEarJ 
Technical iheon/ i. cut 



INTERNATIONAL 

CIO Lit EOUIYALENTS 
GUIDE. 15.75. Help* 
you hnd aubshLuLes tor 
Cha many rjrrtarent 
types of semiconductor 



INTERNATIONAL 
TRANSISTOR EOUIV- 
A1ENTS GUIDE. 
J7-50, Productf of 
mora than 100 man- 
uJaclwerm are baled A 



HOW TO MAKE 
W ALKIE TALKIES. 
S5.0D.. n-PScritcs equip- 
mvnt lor low-power 
handheld opnrahon 
112 pages of mus1 
reading for the dedr 
caled axpanmanlar 

J ELECTRONIC 
CALCULATOR US- 
ERS HANDBOOK. 
$3.05. Presents ionnu- 
:ae da;a methods pi 
caJcu4alwn. conve<rs<ori 
lacsrs & more Iron irie 




PRACTrCAL ELEC- 
TRONIC BUILDENG 
BLOCKS— Book I. 

$5.00, CtfcutlS thai pro- 
cess Signals. Combines 
with (hose in Book 1 



i SPECIAL OFFER Bock 1 4 Book 2 
PRACTICAL ELECTRONIC BUtLOIHG BLOCKS 
40.00, Shipping Included. Savt 41.75. 



G ELECTRONIC 
HOUSEHOLD PRO- 
JECTS, 44.50. 





possible replacement 



user 

□ LINEAR IC EQUIV- 
ALENTS AND PIN 
CONNECTIONS 1* .25. 
Snows equivalent! 4 P«n 
conneclons of a popular 
iiser-onanlnd s»lecliQn o! 
linear ICs 



RADIO CONTROL 
FOR BEGINNERS. 
44 50, 

C E4.ECTRONIC 
GAMES 44.50, 

□ SINGLE It PRO- 
JECTS. 3-1.35. 

RACH0 ClRCUTTS 
USING 1CS. 44.50. 



ELECTRONIC 
MUSIC PROJECTS- 

44.10. 

n P0PLHLAR ELEC- 
TRONIC PROJECTS. 
4375 

□ PROJECTS IH 

0PT0-ELECTRONtCS. 

45.00, 



ANTENNA PRO- 
JECTS. S5.0O. Covers 
PfKlical anlenna de- 
signs including actrve, 
toop & itmit Types mar 
are easy £ uvxptmsrvo 
Id builiL 

□ RADIO STATIONS 

GUIDE 4* 75. Com- 

pronervsrva *«nng ol 
IransmiaeTS around Ine 
wotU Praaann loca- 
tion, Iraquancy, power. 

Z LONG DISTANCE 
TV RECEPTION 
fJVDX) FOfl THE EN- 

THUSJAST. 4S.OQ. 

Practical 4 au- 

Ihoralaliva inlroduclion 
to rhit unusual aspeci 



1 ] CB PROJECTS. 

44.00. A number of 
usduh and rnle'AUing 
oos-gns tor CB 
accessaries Speech 
processor, irflorlemnce 
finer a mora 

□ CRYSTAL SET 
CONSTRUCTION, 
44,50. Packed full of 
easy to dupfmle da- 
signs tor crysial nd40 



~ AN INTRODUC- 
TION TO RADIO DX- 
ING. S5.-00-. Lislar, ,n 
yom home, to broad- 
casts ongmaiing 
Ihousands of mrias 
away TelU how you 
can don 



□ THE SIMPLE 
ELECTRONIC CIR- 
CUI i A COM- 
PONENTS. 55.75. All 

the lundamenuU theory 
needed to lead to a lull 
understanding ol 1he 
simple eJadronc Circuit 
and •'■'■ components 

ALTERNATING 
CURRENT THEORY. 

S5.75. Aitemaitho cur- 
rant Ineory without 
im*ch there can be no 
cempranaflikori crT 
speech, muse, raOo, 
rxTefnvtiion 



MICROPROCESS- 
ING SYSTEM 4 CIR- 
CUITS. 47,50, A Iruh/ 

COmpmhensrva gu«le 
to an of the eiemems of 
a microprocessing 
system 



SEMICONDUCTOR 
TECHNOLOGY. 15,75. 
Everything you always 
needed 10 know BbOuj 
solid state devices In 
one volume 

□ COMMUNICATIONS. 
17.50. Coveff mo*! 



systems Una. meo- 

wav*. submarine, sat- 
ei'ile digital multiple^, 
radio 4 ie>ag<Apny 

□ FIRST BOOK Of 
HI-FI SPEAKER EN- 
CLOSURES. 44.50. 



! ; SOLID STATE 

NOVELTY CIRCUITS. 



! ; 20 TESTED IRAK- 
SISTOfl PROJECTS. 

tea 



ELECTRONIC TECHNOLOGY TODAY INC. 

P.O. Box 240. Massapequa Park, NY 11762 



SP-10 



Number of books ordered 

Total Price of Books 

Sales Tax |NY State Residents) , 

Shipping (7Se 1st two books. 30e ea additional) 
TOTAL ENCLOSED 



Name. 



$_ 



Address. 
City 



_State_ 



_ZIP_ 
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CABLE TV CONVERTERS 




LCC-91 

TV Remote Controller 



® 




LLlV/'OO (Flrntil Mri„ OH !05l 

TV Remote Controller 



ModeURX 
Remote 




A.JERROID LCC91 

• Remote Control Lets You Change TV 
Channels From the Comfort of Your 
Chair 

• Turn Your TV Set On and Off Without 
Touching the Dial 

• 66 Channel Capacity 

• Lighted Digital Display Oh the Con- 
verter Indicates the Channel 

• Simple Do It Yourself Installation In 
Minutes 

• Works With All TV Models and Com- 
patible With All Cable Systems 

• Guaranteed One Year By More Than 
300 General Instrument Warranty 

Stations 



B.JERROID lcc-58 

• Remote Control Lets You Change TV 
Channels From the Comfort of Your 
Chair 

• Turn Your TV Set On and Off Without 
Touching the Dial 

• 58 Channel Capacity 

• Lighted Digital Display On the Con- 
verter Indicates the Channel 

• Simple Do tt Yourself Installation in 
Minutes 

• Works With All TV Models and Compat- 
ible With All Cable Systems 

• Guaranteed One Year By More Than 
300 General Instrument Warranty 
Stations 



c JERROLD *jrx-3 

• 37 Channel Capability 

• Cord Type Remote Control 

• Remote Channel Selection 

• Remote-Fine Tuning 



d. JERROLD *jsx-3 
• 37 Channel 

Converter 
■ Set-Top Model 





MANUFACTURE 


MODEL # 


RETAIL 


A 


JERROLD 


LCC-91 


129U0 


B 


JERROLD 


LCC-58 


119.D0 


C 


JEHROLD 


300 JRX-3 


79.00 


D 


JERROLD 


300 JXS-3 


69 DO 



LARGE QUANTITY DEALERS INVITED. SPECIAL PRICING ARRANGED. 



G M HIGH TECH 

ZfJpUX CaHs. ( \Va'ehous£ 



30$-65l-it63'/ 



CIRCLE 26 ON FREE INFORMATION CARD 
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This will be 
coming to you 
when you 
subscribe to 
Radio-Electronics : 



• HELPFUL 
CONSTRUCTION 
ARTICLES , . . 

Test Equipment 
Hi-Fi Accessories 
Telephone Accessories 
Music Synthesizers 
Computer Equipment 
Automotive Equipment 
Intruder Alarms 

Home & Car 
Video Accessories 

• NEWS ON NEW 
TECHNOLOGY . . . 

Computers 

Microprocessors 

Satellite TV 

Teletext 

Automotive Electronics 

Speech Synthesizers 

IC Applications 

• FASCINATING 

"how to do rr 

ARTICLES . . . 

Build Your Own 

Projects 
Make Your Own PC 

Boards 
Wiring Techniques 
Soldering and 

Besoldering 
Design and Prototyping 



lectronic 




TOP WRONG NUMBERS! 
BUILD A TELEPHONE ADD-ON 




TEST GEN 

in in : m ■ 



w be lot 




Built) an 

AUDIO -GE, 

will) digital Icr 

How to design 

POWER S'UPPLIE 

to lit pup needs 



Radio-Electronics covers all 

aspects ot the tast moving 

electronics field . . . featuring 

COMPUTERS • VIDEO • STEREO 

TECHNOLOGY • SERVICE 
COMMUNICATIONS • PROJECTS 

Get it all! 



' 



• HOW YOU AND THE COMPUTER 
CAN BE FRIENDS . . . 

Getting Started 
Programs, Circuit 
Design. Games 
A/D-D/A Interlacing 
Peripheral Equipment 

• NEW AUDIO DIMENSIONS 
FOR YOUR PLEASURE . . . 

Noise-Reduction Devices 
How to Connect that 

Extra Add-On 
Hi-Fi Accessories 
New Technology 

• TV WONDERS FOR YOUR 
FUTURE . . . 

Latest Receivers and 

Circuits 
The Home Entertainment 

Center 
Projection TV Today 
Satellite TV Receivers 
Jack Darr's Monthly 

Service Clinic 
Service Problems and 

Solutions 

• AND you also get these 
regular MONTHLY FEATURES: 

• LOOKING AHEAD 

by Dave Lachenbruch 

• HOBBY CORNER 
by "Doc" Savage 

• STATE-OF-SOUD-STATE 
by Bob Scott 

• WHAT'S NEWS, new 
products, stereo news 

• VIDEOGAMES, new 
products, game reviews 

• and NEW IDEAS. STEREO 
PRODUCTS. NEW 
COMPUTER PRODUCTS 
FOR HOME/JOB and 

MUCH MORE I 



O 

<r 

i- 
o 

HI 



< 

a. 



126 



Subscribe today to Radio-Electronics. Don't miss a single 

issue and . . . you save as much as $31 .03 off the 

newsstand price. 

When you select one of the subscription offers listed on the handy 

coupon— you'll be assured of having your copy reserved, 

even if it sells out on the newsstand. Make sure 

you get all the excitement in every issue of 

Radio-Electronics, every month, by 

filling in and mailing the 

coupon, today 



Mail to: Radio-Electronics 
g RO. Box 2520, Boulder, CO 8032 2 



D 1 year— 12 issues only $1 1.97 (You save S9.03 off newsstand price.) 

□ 3 years — (Save More) — 36 issues — $31.97 (Save S3 1.03 Off the newsstand price.) 

Name 



Every Month! 
Get the Best— Mail Today! 



liiH 



□ Payment Enclosed 

D Bill Me 



(please print) 



Address . 



City. 



. State . 



. Zip Code . 



Oiler Valid In US. Funds Only 

Allow 6-8 weeks lor delivery o( first issue 



Canada— Add S3.00 per year 

All other countries— Add 57.50 per year 



4sg 



•"WW Buss Strip 

Each buss strip contains four 
r groups of labeled contact 
points (25 per group) pro- 
viding multipoint distribu- 
tion for Vcc, ground and 
f signal paths. When inter- 
connected, HB-0100's can 
simulate Micro-Processor's 
data or address busses 
simplifying ROM, RAM, 
UART, etc. to processor 
interconnects. 

Competition Price: $3.0D! 
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HB-0100 



$0: 

10 b 




HB-1000 
Socket 

With HANDY sockets, 
breadboarding is easy 
because you always know 
where you're at. Each group 
of 5 contacts is labeled from 
1-E4 and each position within a 
group is labeled from a-j. With 64 
groups of 5 contacts each you have 
more then enough room for infield 
and lab mock-ups that always come 
up when you least expect them. 

Competition Price: $12.50! 

95 



SO! 

HB-1000 •*/ 



HB-1210 

One socket and one buss strip 
with self-adhesive backing and 
metal ground plate. 
Big nine 14-pin DIP capacity. 

Competition Price: S1S.50 



HB 




1210 *%J 
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HB-2112 




HB-1110 

One socket and two buss strips 
with self-adhesive backing and 
metal ground plate. 
Big nine 14-pin DIP capacity. 

Competition Price: $15.49 

$1195 

HB-1110 I 



A compact breadboard ideal for beginners, students, professionals and hobbyists, it's 
quick and easy to use and immediately becomes the most useful tool on your 
workbench. Includes:* 2 sockets •] buss strip ^£*0 A OR 

• 2 binding posts and is mounted on an 8.7"k5.4" HB-2112 S> J t\ *J*J 

aluminum ground plate. 18 14-Pin DIP capacity. it ^T 



HB-2313 



Holds enough IC's to meet any quick-fix 
situation. Includes: • 2 sockets 

■3 buss strips • 3 binding posts 
and is mounted on an 8.7"x5. 9" aluminum 
ground plate. 18 14-Pin DIP capacity. 

Competition Price: $51.50! 



HB-3514 



Ideal for light industrial as well as secondary 
level educational and hobbyist experimentation. 
Includes: • 3 sockets 

• 5 buss strips • 4 binding posts 
and is mounted on a 9.4"x7.7" aluminum 
ground plate. 27 14-Pin DIP capacity. 

Competition Price: $66.00! 



HB-4714 




Largest HANDY breadboard available today. Complete PCB or even 

system mock-ups can easily fit on this breadboard. This high capacity, 

heavy duty board is a must for industrial users where time is money 

...Great for advanced educational and hobbyist applications. 

Includes: • 4 sockets • 7 buss strips • 4 binding posts 

and is mounted on a 10.3"x9.5" aluminum ground plate. 

Giant 36 14-Pin DIP capacity. Competition Price: $89.00! 




Mill Ordam: Please add S3 (Canada 1 ln« add S5) 

to cover coat of shipping/hand ting. 
Charge Card a: (Mm $15). Please Include Acct. No.. Exp. Date. 

3anh No. [M/C only: and your signature 
Checka: Drawn in U.S. Dollars on U.S. banks only- 
Conn Realdenta: Add 7W% Sales Tax. Sorry! No COD orders 



To order... call 1-800-34-HANDY 

fM ...charge with VISA, MasterCard or American Express 
All Items off-the-shelf for Immediate Shipment! 



y 



a division of RSP Electronics Corp. 

7 Business Park Drive • P.O. Box 699 • Branford, CT 06405 • (203) 488-6603 • TWX: (910) 997-0684 

Easy Link Mail Box; 62537580 • CompuServe: 71346, 1070 

U.S. and Canadian Distributor inquiries welcomed. 
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(516)499-9500 

6094 Jericho Tpke. 
Commack, N.Y. 11725 



Philips Remote 
* Cable Converter 



* Micro compuUr LKhnfliogrj 1 * Quirt; contro'td 
C » lock in pciurc & p'tvrci dntr • M cnanul 
SeiecLsmi * Fjogrimmibie thM ait *■ ofl ■ ?* 
hour itrj- -dig-UI tiKX » FiMpnlr ^Jinjl rntm- 
ore £ recall (jJuj scin * w.rt*jj hind ir:d 
infa-red (rjnuniRw System a Airt&miEic Eiih 
sunt * J-hptiu-Jt lo inv arins urtnncin • Ont 




$139.95 



SGL WABER S35.95 

Protect your DG115P 

computer and dgiiss 

electronic equipment ( $ outlet) 
from voltage spikes S45,S5 




WINEGARD FM CAR 
ANTENNA BOOSTER 

Anpiirts f i.i ndc jigruls in j,rrjr;F c\ iei;jl (3 
hmn] Imprpvts car rarJirj reel plum ind intends 
r*nge lo ..Ho* gi'fjtf i st'ecric n Ol jlUipns, 
5*.|<h |nd iXiCJl jr hn.nl jrUtUtt >>D lOWEr fdgB 
or Siih 74 cats* *i|fl Unions* pugs priwMJBd 
IniUUi m it lyits Grfir lar *i-idp* inltnrw 



REFURBISHED MONITORS 

9" and 12" Bell & Hnwells 

or GBC Commercial Grade 

as low as 

S10.00 off with a purchase ffOQ nc 

of 2 refurbished monitors ^ Q3 '• !W 



a 



BECKMANCIRCUITMATEDM73 

• .5% basic Vde Accuracy CCQ QG 
probe-sized dmm alio . 3 J 

• 4 ac dc voltage ranges (autorartgmg) 

• 4 resistance ranges (auloranging) 

• continuity beeper 

• touch hold* button 
Other Curcu.tmate Meters Available. 



Jerrold 58 Channel Wireless 
Remote Converter S109.95 _ 

Jerrold 36 Channel Remote 
CATVConverter w/on/oiT Fine 

Tuning S94.95 



40 Channel VHF to UHF 
if «#.-=fs Block Converter 

fl[ - a ~B 28.95 Ea. 

f> -id*Fl 24.95 4 & up 

Deluxe Version - Features fine tuning knob, 
matching X former & 2 cables S3B.9S 



BEFORE YOU PAY SS FOR A TELEPHONE 
SERVICE CALL, TEST IT YOURSELF 

f:''. ^.:i—yi 



Telephone Line Analyze Model #1042 



t***aJ Off** 10 Wl trtflc^onc |«S 
- *r-*i "rTc^ar* un« p£»ar.i T [fu.. car <M Q OR 




■tl*a P6«a.u^ IBTM H'*eftc*-Bi 



PROFESSIONAL 
TELEPHONE PRODUCT TESTER 




Volume price:, im utJ( ■! cash discount 
Discounts COD money order check Add tor 
Mr Order $25 00 Sn, W"1 

I rrternalio rial shippi rig Add ' I , B ™ „ JnJJ, £ ™ 
Prices ,<jb|ect « .change 'J" ° SSSS 

winoutnot.ee 2510010 500 DO $600 

COD 2 00 Extra 501 00 In 750 00 MM 

Add I shipping 75100 10 1000OD 11200 

fra monitors Oner 100000 $1250 

! 516 ' Mon Th TuWF Sa 
499-9500 quo O.K oirvs 
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v : * ■ 
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•6 0010 25000 


$450 I 




25100 10 50000 


$600 I 




5010010 75000 


$850 I 


14 


'510010 100000 


$1200 I 
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Oner 100000 


$12 50 I 
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ADVERTISING INDEX 



RADIO-ELECTRONICS does not assume any responsibility for errors that may appear 
in the index below. 
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Acorn 30 

Active Electronics 102 

Advanced Computer Products 121 

Advance Electronics. . . . ,, 10-13 

All Electronics 103 

AMC Sales 87 

AP Products 2 

AW Sperry 27 

Beckman Instruments Cover 2 

B&K Cover 3 

C&D 89 

CEI 22 

Chancy 120 

CIE 34-37 

Command Productions 87 

Communications Electronics .... 24-25 

Conl act East 31 

CPU 33 

CRT .......31 

Dalbani 123 

Digikcy [ 12-1 13 

Digitmn 122 

Direct Video 89 



Dokav 



119 



DTI 33 

Electronic Rainbow 60 

Electronic Specialists 120 

Enterprise Development 89 

Etronix 110 

Firestik 87 

Fluke Manufacturing 7 

Fordham Radio 20.21 

Formula til 

Global Specialties 9! 

CM Highleck 125 

Grantham College of Engineering. ... I 

GTE Electronic Supply. 1 14 

Halix 96 

Haltronix 104 

Heath 52-55 

Hickok 40 

H.MR Sites 30 

Instrument Mart 32 

Ivcalsu 9 

Jameco 116.117 

Jan Crystal 110 

Javanco . . , . 122 

JDR 106-107 

J&W 96 

Kashiwagi 30 

KCS 122 

Mcintosh I,abs 23 

MFJ 96 

Mouser ....... 118 

Nemal 30 

Network Sates no 

New tone Electronics 93 

NRt 16-19 

NTS 70-73 

Pacific One 30 

Paia 109 

Philips Tech Electronics 122 
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21 
43 
61 
79 
31 

27 
48 
74 
95 
25 
69 
88 
60 
71 
78 
36 

62 



59 
13 

56 



Phoenix Systems 30 

Professional Video 118 

PTS 40 

Radio Shack 105 

Ramsey 101 

Random Access 30 

RCA Dis. and Special Prod 38 

RF Electronics 100 

RL Drake 46 

Rodcar Electronic Sales 30 

RSP Handy 127 

Sams Book Store Cover 4 

Satellite TV. Week 74 

Scientific Systems 104 

SEI 120 

Sintcc .26 

Solid Stale Sales 114 

Spartan Electronics 128 

Tektronix 5 

Test Probes Inc 23 

Texas Instruments 29 

TransAmerican Cable 99 

TUbergen and Assoc 15 

Vector Electronics 15 

Westech 115 

WMB Allen 118 



MOVING? 

I 



Don't miss a 
single copy of . 
Radio- Elec- j 
tronlcs. Give [ 
us: 

I 
I 

I 
I 
Your old a d- I 

dress and zip I 
^ I 
code 

I 
Your new ad- | 

dress and zip | 



Six weeks' no- 
tice 



ATTACH 
LABEL 
HERE 



code 



I 



._ 



{please print) 



addreii 



city 



state 



zip code 



Mall to: Radto-Electronlcs 

SUBSCRIPTION DEPT., P.O. BOX 2520, 

BOULDER, COLO. 80322 
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NEW! The first complete line of 
telephone testers designed 

service. 

From B&K-PRECISION, the Test Instruments Group of Dynascan Corporation... 

makers of Cobra Telephone products 




the telephone line analyzer 






Allows you to quickly determine if the 

problem is in the phone itself or in the 

phone company lines, Tests for telephone 

line and ringing circuit operation and for 

defects in the telephone line cord. Small, 

compact, fast and easy to use. No 

external power required. No batteries to 

replace. Blister packed for quick 

merchandising; the Model 1042 sells 

itself at a suggested 

retail price of 

$19.95 




the telephone product tester 

An in-shop or in -store tester that can be a profit 
source when you charge for telephone testing. A 
great way to instantly check-out customer returns 
Tests corded and cordless phone operation and 
automatic phone dialers for all basic functions; 
defects in line and hand set cords, tone or pulse 
dial operation, ringing circuit operatfoa sound 
volume and voice quality. Can also be used by 
non-technical personnel to screen returns before 
giving them to repair technicians. Statistics show 
that over half the returns are good 
Model 1045-$395 



FOR MORE COMPLETE TESTING 



Coming soon! 

The Model 1047 cordless telephone fester allows 

full radio frequency testing and alignment of 

base and portable units of cordless phones without 

expensive signal generators and deviation meters 



Coming soon! 

The Model 1050 telephone analyzer combines the 
features of the 1045 and 1047 tor full analyzing 
and servicing of corded and cordless phones, 
answering machines and automatic dialers 



Don't miss out on this expanding new service market! 
LEARN MORE AT YOUR LOCAL B&K-PRECISION DISTRIBUTOR 






DYNASCAN 

CORPORATION 



6460 West Cortland Street • Chicago. Illinois 60635 • 312 889-9087 

International Salsa 6*80 W. Cor ti.uutst i'B.t,w.> h t,in,.i-, 
Canadian Salot. Attaa.Elactroflica Ontario 

''.mini ,inJ Cunnai Ami-n. jm .-;. i n,[n.,. i , ( h>i[.-i-.. fljinvww NVnsixi 
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lams IBM Books. Programming 
Guides That Speak Your Language, 












Whatever Language You Speak. 



If you're a computer novice curious obout 
PC DOS, a businessman beginning 
to learn BASIC, or o new PCir'" owner 
interested in assembler language 
programming, you need Sams books. 
Because when it comes lo programming 
on the IBM PCs, Soms knows all about it. 

Fact is, Sams has been a leading 
technical publisher since 1946. People 
trust Soms for books thai are easy to 
understand and use. You can, loo. 

So if you want to learn more about 

Crog ramming on your IBM, get these 
ooks from Sams: 

BASIC PROGRAMMING WITH THE 
IBM PCjr that shows how to program the 
PCjr in BASfC, and how to use the many 
advanced BASIC features unique to the 
computer. Contains a BASIC tutorial, 
programming hints and many useful 
programs. 
No.72359.S12.?5. 

ASSEMBLER LANGUAGE 
PROGRAMMING: THE IBM PCjr shows 
how to program Junior in 8088 
assemblerTanguaqe, how to control its 
video, keyboard, disk, and other 
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So for IBM programming guides 
that speak your language, get the 
books you need from Sams today. 
Visit your JpcaJ Sams dealer. Or call 
OPERATO»^«af5l7-29a-5566 or 

- _— S0O-428-S AMS. •* 



hardware. Contains machine-language 
tutorial, exploitation hints and sample 
programs, No. 22360, $12.95. (NOT 
SHOWN) 

8088 ASSEMBLER LANGUAGE 
PROGRAMMING; THE IBM PC 
explains assembler language 
programming, PC system hardware, the 
808H m i croproces s or, PC arch i lectu re, 
and more. No. 22024, $15.95. 

PC DOS COMPANION basic 
hardware and software concepts, PC 
DOS, the computer terms and shows 
how PC DOS works, how to apply DOS 
commands, prepare floppy and hard 
disks, and more. No. 22039, $15.95. 

INTERFACING TO THE IBM 
PERSONAL COMPUTER presents 
detailed technical and operational 
theory on interfacing the PC with a 
variety of hardware. Includes many 
design tips, examples, 8088/8086 ASM 
subroutines and example program 
functions. No. 22027, 5 15.95. 

AVAILABLE SOON 
USER'S GUIDE FOR THE IBM PCjr, 
No. 22302, $14.95. 



SAMS 



What Technology Is All About. 



Offer good in USA only. Prices and avoitob 
Ontario L3R 1H2. IBM is a registered 



HOWARD W. SAMS & CO., INC. 

4300 West a2nd Street. P.O. Sox 7092, 

Indianapolis, IN 46206 

ilily subject to change without notice. In Canad 
trademark of International Business Machines 
International Business Machines Corporation. 
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a, contact Lonbrook Electronics, Markham, 
Corporation. PCjr is a trademark of 







